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(54) SEMICONDUCTOR LIGHT EMITTING DEVICE AND LIGHT EMITTING DISPLAY COMPRISING 
IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a monochromatic 
semiconductor light emitting device having a good color 
tone and insusceptible to light emitted from a 
semiconductor light emitting element. 
SOLUTION: The semiconductor light emitting device 
comprises a semiconductor light emitting element having an 
emission wavelength of 390-420 nm and emission color from 
near ultraviolet to violet blue where the visual sensitivity of 
human being is low, and the wavelength of light from the 
semiconductor light emitting element is converted by a 
fluorescent material having a monochromatic emission peak. 
When the visual sensitivity of human being is taken into 
account, the light subjected to wavelength conversion by 
the fluorescent material is apparently insusceptible to direct 
light from the semiconductor light emitting element, and 
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thereby the light from the fluorescent material has a good color tone. Since a semiconductor light 
emitting device having a desired emission color can be obtained by simply varying the fluorescent 
material without varying the structure of the semiconductor light emitting device or the 
semiconductor light emitting element, fabrication cost of the semiconductor light emitting device 
can be reduced. 
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5*feff»fe363t<7)i|t3J«c383t3fi|E^^F>^5 c *fc, 

<75S&ftK'£&T*# 5(75T\ iSJS&^ftlgfelfS&fe&ftO^ 

[0 0 3 5] *«W0>¥3Mt:3BftgBf±, S<$_hlc^# 

3gft&fi^ 3 9 0 n mftM4 2 0 
n m<75tU#tft £*TU ±E*Wfr38jfc*^A^©ttJlt3t 
IZXVmmZtlX* I«S* ! 5 7 0nmM6 00n 

3Sbtft£«l;i5^i:£#mi: LT^S. 
[0 0 3 6] #»HfcJ:*i.»i» iJE^frJBjtSEHtfc 

teRfifc«roffl*f3fe$r*r-r-5±lc, ±E«ft{fc(i, ?6ft 

fe©ft£it)W-f 5CDT\ tU ±ESftf£^tUW1-.5ft 
i: ±K¥»tt5S#3!FF-^ e> cDH&<75itiltft t Cot 

t>, Affio&mm&^&.-rzk, ja*»»t±, ±E*ft& 

[0 0 3 7] *fc, ±E^ffl§^eiC*iV^-C. ±E 
*^frl§?t^^«3g7tigcfi7l? 3 9 0 n m75^4 2 0 n m 
<75tUlt5t?r*-r5cOT% W*tf^Jt»||gftifroiN|flc« 
^■<75«^p°p£Mf*UI<, Sfc, Afflc^TSftff 
ffl*«i:'t^. tU #*fc*jte*^©*3tejfcKas 3 9 
Onminfi^t, ^Jxli±EW±#flg^Si»LT^F 
» Wft^k ft i:'(75?Fti5^^^D$-a:5*J^^5$ ) 5 o - 

±E¥*fW8jfeSH t 0>3S3teifc*riS 4 20 nmin 
ft^i:, w<75^ft:^^75^(75i±J#t*«, "Jlimyc 
ro3gJtK5Sr^i-5J:9{wft4^6 % ±E*3t»*>&(7) 
WStjfciriSfeLT. *3?*5SjtSSIB<03B3tfe<ofelB*s3E 
fkLTLS5„ Lfc^oT, ±E¥#^?g**^<75M3t 
»fi5r3 9 0 nm7iM4 2 OnramrtCiot, 
^^%5tHEO«^Jcg|5p , pcO^Mt^'>ft < -e* , 
A^lcffiSr#?)^&i'ft<, LA»t, feU^aSfft^ft: 

[00 3 8] 1 *i®^<i<75^^fr|g^Eli. ±E*jt 
Z n S :Mn, 

ZnS:Cu, Mn, Co, X' : &£tlZ>%fttf;(Og$<D j 
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h . ft A» — d * 11 2 R.ba * e> ft 5 . 
[0 0 3 9] ±E3m»ffiicJ:titf, i|M»*3B3fe*-?-ro 

[0 0 4 0] i jttt«S0^fr££SKf*. ±f2Sf* 

WJtWJBfcfll*., ±R»Jh»JB^±ES*tt:t^-ev^ 
[0 0 4 1 ] ±|EHtt»ffilC ±*Wi, ±ffi¥S*tM6tt* 1 

#J^S £#fc**flqH2«-C#S©-C, fttt#&»Jfl 

[0 0 4 2] ^ 583t»JtiS 

*i«l**b*6: t»c«toT, **ft:383t*-T-*sJ: 
ifcft&Wi-S#i*f*£iffias»ibft3 0 H— © 

[oo43] i n«»i!g(7>*3rft:*jtigiiii, ±tes^ 

5 -oco y - K7 u—Afc: ^-f-tfvxV <fc o 
[0044] ±f23£5fc?£lifcJ:fttf, ±f2ft3t&£-gtf 

[0 04 5] 1 Slfi^lSO^WflcJSJtigfili, ±|SS«: 

t #±B#Jh»JK-C#Jl: Snti^. 
[004 6] ±KSeiS»Jilc iiitf. ±B¥*fW8Jfc* 

fctttttttt-rao-e, iwwjsjt*^ i y - u-a 

±E#Jfc4MUc:£* ft 5 ft ftftlc J; o T , 
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[0 0 4 7] 1 ?^&ffiro¥Vtt%ft£tttt, ±EK* 
fi, * y7^;0c<D-'? v hSB^-TS y- K7 AT- 

*>o, ±iay-K7u-A©* 
"CffiasW(-g?^$nri^T, ±12* yTMov^ h 

»fc±B*3tfftJ<3te*Sft-0*S ±12 2 o© y 

[0048] ±IEIW«1*K: Aiitf, ±E^aH*«jt3B 

TtfrSrSaa-t i>mi$&'b £ v mdt% ±f2ft}fcft:<D<£ffl;i; 

[0 04 9] 1 Sdbgflfio^WteXSStt. ±f2X# 
ii, ^y^t^^vh^fc^-fsy — K^i'-A-c- 
5 -oco y - k 7 u- A ic: 7 t-^vf -f > ^(c «fc o 
TB^lc^^^xTV^T, ±12* y T^tfc©^ r>y h 

»©±(c -LfaftftffcjJsgEB $ ti-T ^ 5 1 ±12 2 o 

n^±, ±.u=t-7-j^imtft, ±.%z&it&b&m± 
[oo5o] ±mMmmm^xnt£. ±iES3tft*. ± 

i2^i>v hg|5lc5t±^$^fc=>-x^ ^i/W«o±lcg2g 
t5©T-, ±f2-7-7> Sa5rtO±TI-ft**?r?t±A-r.5 

^•o^7ta5 1 ftjtft: t <&ra©gE«#i6J$— |c 4 5 <o -e, 

[0051] 1 rnmm*>*m#xit»mtt* ±m&& 

[0 0 5 2] ±32HJS^HlcJ;ixli, ±i2^^#:^3t^ 
: F-tt±f2S+Slc, R-JF^* fc«i¥-fig«ro^!f 
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[oo53i i 9mjmto#*»jk*mmtt % ±iss* 

-7-14. ±E£«©&JRE4ft(ctt*LWK]£ffc$*t5 
Bflffil*!U:Ett3*l,T:l3 0» ±E£ft{fc!4±fe[a]35l*l(;:;fc 10 

[0 0 5 4] ±ESaBBfcfc:.fcfttf, ±8ESS©mSB5<c 

[0055] i njtff^co^^^aii, ±Enas 

14, ±EJWK:eB£ftfcfci;:j:oT»fifc£ft-cv*5. 
[0 0 5 6] ±EJSWB«fc J:*itf. ±ES«£#$rE 

IHIf|5SrJgfiK-r53!lPI«)^ffi|*?BiJ«$ti5. ±IE# 20 

[00 5 7] 1 3Hfi»*©^Mfflc«3t3gBtt:. lEi* 
#JCEISBrt»;:E«£;fi-Ci8 0, ±IEDfl«Blc*tJh<IHB«r* 30 
[00 5 8] ±K*«««lcj:*Ltf, ±lE*3tft:*±IE 

*» t l&ftfr i 0>lffloBE«a<i6*&-lc:>!£ 5 rot?, fetr p> 
fc, ±E»Jk#tflil4, ±ft*i*tt$S3te3rf 40 

[0059] 1 -*Mico^#<^;<g*issii, ±ies» 

14, &JKE*ft#*3ftit£«-C'*>9, iE^**** 
-7-14, ±ES«^JSE«itSSiWtjKtt$nT*i9 , 
±EW*^3t^A^«0{±iW^60'>^< £ 

*lw±E5Wft:*»e>©Rat**^ii-f 5*tJtWJ|gS:ffi| 
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[0 0 6 0] ±E«£?i(c4;Jx(4, .hffi-^Ws^ytm 

* Srffl ^ 5 r £ * < &fcs<y zfm\z 4 o r iSSN^c $ n 
5. Lfci'ot, 'teitEtciottSJ: SSftfeleStfk L 
T g * 5 J&R<0 *W f£3§#*-7- £ ffl V > TS * 5 ^ttro * 
«f«B3fe§SB£»!i£-f4J:0fc. *3fft383tiSEroBii& 

O, ffia^ He&5„ 

[00 6 1] 1 Hffi^flro^ft:3§}fcgfi|4, 
f4, SftfcS«T?*>0, ±E^*«c383t* 

7-J4, ±ES«0±E^JSEitfti:««W^gStt*nT*J 
9. ±E¥*fl£38#*^P>©aWft<D*t>*< t fc-ffl5 
££JWi-5££ffr£ir;L, ±E#Wft:5S3fe*- : f-*»P>** 

x., ±E¥*flc»3te£*£#t±i-3£#fc±EElttol» 

jJ\ ±ER*tft:|-*i^r3t**R*ti-5ffilcKltP>n-C^ 

[0 0 6 2] ±EHJS^lcJ;n«, ±!21&ftft:cDJIi4 
iEKWffcSefcV ^-CfcjJSRIf-*- 5 ElwRlt ktlT V ^5 CD 

5„ tLT, ±E#»fls3SJlHll^j4»60tt]tt*tt, ±E 

±Es» ffi -cRit $ fix *m&%ftmwfi\-mz m w-r 5 
[0063] 1 nm&m<D*mit&%mmii y ±tesf* 

^14, ±ES1K©±E&JWES t $ ixTfc 

t2^(*^*^£Mih1-S t #K±ER*ttM» OS 
ERWl*l-fcv ^-C3t^Slt-TS Elegit ibtlTV ^5. 

[0064] ±mmmmmAzxhn. ¥mfc%%m?i* 
±EHSiJrtuEa snr i^ot, ^WftjgjtiB^a* e> 
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[oo65] i mmBn<r>*m&%?/tmmx ±kxw 

5 i ft lc±fes&M*^ e> #a&iS-f 5#Mfcl8J!i Sr 10 

[ 0 0 6 6 J ±IE3SJfiJgl»J;:«fcfttf. ±ffiiW±^fl|(D3t 

awe, ^aiftasat^rojgjtatsjfcflctofflroffiK 20 

[0 0 6 7] ^M^^^lg^aii, Sf$:±(c:iji^ 

JE¥*fW6#**tt, 3 9 0nmM420 

nmOttJWitSrffU glWS^t, 8 2 

SS3 0**ffi:Srfllit» ±1E» 1 jgft 30 

SifiriS 600nm75ig670n m«0^S^|C±^ f 
-^^S^fecoffittftSrWU ±fB3S 2 colibfcffc 
I*. 5S3tSiS!i s 5 0 0 n mJbm 5 4 0 n m<75j£;B:1gls!clC 

*3t*t4, 31*8**4 1 0 nm7JS4 8 0 nm©»ft 

mmz^yet'-f^i-i^iDmtn^^Lx. ± 

[00 6 8] ±flE«J*lC«fc;h,tf , ±IE^#«3t*^ (i 
±12^1 7i^3W^-fti»^it^P>(7)?tt,, ±?2±£ 
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<b CO * t $ tit 1/ »fr 1/ ^6 , -V&fo&imW.<» J g$* 

[0 0 6 9] ±SE^*ft«3tS6«lC*J^T. ±12 

^^Jtat^tt^jtjfift^ 3 9 0 n m75M4 2 0 n m 

fc^oT, ±.VZ¥mfc&ftm*<0&ft$Lg;$; 3 9 0 n m 
2 0 nmtc-rs^irlcJzoT, *3jtft:|83t3SS05 

[00 7 0] 1 &S6fl*JB<0¥*ft:$&ft36»i, ±|2® 1 

M : 0:S : Eu (fSU MliLa, Gd, YA^iitfn 

0. 5MgF. • 3. 5MgO-GeO= :Mn, 

Yz Oi :Eu, 

Y (P, V) O, : E u, 

WO, : Eu, xmZixZ&ytftoMtDo*,^ v>T*t 

RMg : A 1 16 0=7 : E u, Mn (ffiL. R(4S r , B 

RMgAl,»0.7 :Eu, Mn (flL, RfiSr, Ba 

Z n S : Cu, 

SrAhO : Eu, 

S r A 1 ! Oi : Eu, Dy, 

ZnO:Zn> 

Z n= Ge : 0, : Mn, 

Zn : S iO, :Mn, 

Qj M g S i 2 Ok : E u , Mn (ML, QflS r , B 
a, C a 75^illin5V^tl75>-oSfcfi2W±c07c 

tt 2 tU:/4>f) ^ "9 . ±ge® 3 W^jfe^Ji, 

A» (POi) «C 1j : Eu (fB. L, A(± S r , C a , 

Ba, Mg, Ce7)>P>alim5V^m75> — 0&tzt$2U 

XM gJ A 1 te 0-7 : E u (f B XfiSr, B a 
XMg A 1 .„ 0.7 : E u (ffi U XfiS r , B a frbM 
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Z n S : A g , 

Sr, (PO,) ( Ch:Eu, 
Ca» (PO.i) ,Fi : Sb, 

ZiMgS i 2 0» : E u (ffiU ZllSr, B a , C a 

S r M g S i : 0» : E u , 
SriPsO. : Eu, 

CaAhO. :Eu, N d , Ti6£ix5-^fcffc<0!¥fi0 

[0 0 7 1 ] ±f2HA£ff^(|(c ±ntf , 383tK*^ 3 9 0 10 
nm75M4 2 0 n m<0 0 *><£>!, vf tlWH^SSr#-t-5 

[00 7 2] 1 HJ£^fig(D^($|g^eii, ±*28 
1 , 85 2 , 8 3 Wgftffci;):, l 0 0 Stt%T'fc.5 

£ LT, ±128 1 Wibfeffc^ 5 0Sffi%«± 7 0Sft% 
JUT, ±!E8 2 ©S*#f&4S 7 fift%W± 2 o a*%w 
T, ±128 3 ro&ftft^ 2 0 fift%«± 3 0 fi%WT 

[0073] ±mnmm\z xtia , ±E8 1 ©i&jtefc 

#5 0 fiffl%«± 7 0 T, ±128 2 ©SbtfttfS 30 

7 fifi%jy± 2 0 sa%wT, ±128 3 (D&ytm* 2 0 

Sffi%«±3 0lt%WTtfc5©t*, ±flEJfS2W*3t 

fcasttHtti-awfe©*^^^^^* 1 

[0 0 7 4] CIZIC&^T, ¥mte$£ft.%i&(0&jt& 
li, 8 1 W3tJtft:<OiS^-Jt**s 5 02fl% <fc 9 '>fclP 
i:, »fejJs*»o/ifenroefeiw/j:4-^ ±t28i<£>£ 40 

Sit, ±.ti¥mimftmm(Dm-x,& 

it. 8 2 ©Sjtflcwis^-Jt $sd? 7 tgfi% J: 9 '>&v ^ , 

#fi**a»ofcfej|oefei;:/j: 9 . ±f28 2 

iBt*/^ 2 0 flS% «fc 9 ^vi, tz&m<o e 

fefc&S. ±te%®^%^SO?S3tfeii % ^3 

w&ftftw^Jt-W 2 0Sft%<fc 9 *£.t5< 

A»ofcfe8nroafeK/.i: 9 . ±|H8 3 ro*3t»:wa^itsp 

rt<3 0J6a%«fc 9#i^£, i&fc^ofcfipjcD 

•So 50 
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[0075] i mmmn-m^m^mn. ±mt± 

Mitt. ±1281, 82. IsrofjtM^-cfc?), 
±ae#f jti»fli<osatt*fi- -5 ±128 1 , 82, 8 3 

5t»«0^affl<OJt^?)\ 0. 5JW±1 «TT'fe5„ 

[0 0 7 6] ±f2Hi£ff$filCj;*US\ ±E#HhWJIi0>J| 
fiHc*r-t-S±E»Jt«EO«SS«>«:$*. 0. 5«±i 

St-f5#!»»:*3t3fiB^#6n5. ft*J, ±IEit^# 1 
it, **ft»3t»«OWW)tolilEttW 
5 < * 5 1 *ldfeSI*s# & < * 5 , ±f2tt^^ 0 . 

[0077] i iaijgffio»jfea7p3SBtt, ±e^& 

(ommtit, ±12*7— 7-fA^©»3t«Htlcia^Lfc 

[0 0 7 8] ±f2*Sfeff^lcJ;nii, ±K^fl:*Jt3S 
SA^P>roait3ttt, ±12*, St, fO*7- 7^/l^<£> 

[0079] i itfioDts^iiii, ^mftmit 

mzm-ti-Z J: p (c, ±1S*!»fr**jR^-«)3l3tjftft 
t, ±l28l^*7t<*:(73M5tKfii:, ±f282W^3t{* 

W^^ft,!:, ±|E»3 0*5tff<oaS)taS*i:, ±128 
1, 82, «3©*3t«:©S^Jtspt, ±l2*tihMiig<7) 

m*l-*f-r5±IE8l, 82, &3©&3tetero*8S*(0 

[0 0 8 0] ±EH«g^«8Jc:«tix«r, ±E*«»38*« 

g75>ibrotuit^s±i2* 7-7 4 fr?<Dftyt!&mzm-& 

*^36HA»broffllt3tli» ±f2*7-7^^^(cJ;o 

[0 0 8 1 ] 1 ?*tt?gtt«>££&q%i&|Itt, ±I2-5l7t-3g 
[0 0 8 2] ±t23IJSMIIcJ;ixl±', fefe(t75^i'M 

[0 0 8 3] 
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[0 0 8 4] Ell (a) , (b) , (c) 12. *3gljf)» 

[0 0 8 5] Hi (a ) 12, M&i£ro¥«fletmft>&& 
n¥9fHg%g? 7alt WWtOt7 7 -f TSfc 1 a 
# !/ <7 A£fb£WigftJf 3 £ , &JljflBISfcl2i§K3| 

Piffles' KfW6*«»rt*4iTV^4. iENSf/<y 
K«fli 5 )6 2 Xf PSffi^ 5/ Km® 6 (7?rfl(cilSt^^-t 

[0086] 01 (b) i2, mw.&<o¥mmtnfrtj>ti: 

<o*mft&ytm¥7 bi2. #lH4<o^k^y r^A^fr 
s« 1 b ±ic. Nsa^b^ y 0 ^it&m^-mw-m 2 , 20 

34vO*S. ±K*3H£S«l. bCDTSlCNSffl^V K 
®§ 5 riSffM $ v ■> 5 £ ±*e p sgUfflflltffi 4 

[0 0 8 7] mi (c) 12, S«Srj8ig£-fr-C#Srfc0 

7 c (2, mm.W7 r ■< TWS. 1 a ± 30 
(Ull (c) (Cjo^T(2f-7r-f' 7SS1 a <DT#) 

*5«:»j*1-5t#c, P^ffl*^4CD^ffi(cp^ 
^■yKli6WUl^ ^LT, Hi (c) 
-Ti^ic, ±flENSffl^y K«i5*iJ:ifpa!ffly<y K 
«*§6£, ^J^(2Au^7j^/ t e5^Ji^>7 P l 6 a, 1 
6 blCtot, t&M&lltn+l cOT^KEffiLfcEl 40 

-f ^"f 5. ifEN^ffl^-;/ K«tl 5 £ PSffl'<? KH 

C0S25Bfcf2±8E-y-7 r W 7ffl i a £i§iE LTH 1 

(c) lc*5^-C±^r{c^M^ti5„ 

[0 0 8 8] ftfc, ±CiN»fW8j6*^ 7a, 7 c 
Wt77'f7Iffilal2 ZnO, GaN, SiC, 
Z n S e^WfdLOfcf^Srffl^TfcJ;^,, ±|E^jg 
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Si btt. SiC, Z n S e , Si ^COftfccOW^Srffl^ 
T 1 2 t \ - «$?tt£ Wgffcg^ i b Srlixfc^Wft: 
WJtm^i btt, ±E*«Htc««i bOTBilcittl* 
MLT, ^JSfM&JteJfc?- 7 bco±Tn5S{w®fil4rJf^ 
t'#5»t', *6f£f£SJ£ 1 a Sr*LT>TE(C2ocD^ 
*EEi-5^3H*:«**^- 7a, 7 b Idife^T, IU-<7> 

im ^'T'^»/iw?g7tfijsic^jE< jf^T-t 5 £#id y 

[0 0 8 9] ±E*NW«S 7a, 7b, 7 c (Cfc 
(InxGayAI zN (x + y+ z = l, O^xS 

i. o^ysi, o^zsd ) am m^mmxz z 

tfs ZtlSlft-lZS i C^Z n S e StS<0#3Jft*|-&&/fl^ 

xhx^\ 

[0 0 9 0] ±.m*mftmitm* 7a, 7b, 7 c (2, 
&&f&i$tf3 9 0 nmM4 2 0 n m£T-W;)fc£3gft-f 

OnmiHfiV^, AKWiJC(2nrtSit£ LTfBBfcS 

#K4otL*5. *#fr*3fc*^Oft*j>s 3 

90nmJ:nte^i, -«5*l2A^»C*S*^iH(C 

icMLxwz.tt*-^ h'®m*m\:Lxmj£z&T£-£ 

fc Q . Mil Sr3E® $ it Tff tltt^f&T * * 5 £ ^ o jg 
[00 9 1] **W<o^#*5S3tiB(«ic:ffl^P,n 
[0 0 9 2] Tfew*lfc2l>'S2l2, 38*K5©fcT- 

^ t>A 1 0nm»£ft;#y <y M.^it^^m»i:^m 

^kLxftf&Liz^mft&ftm+zm^^x. 

(nm) tl5)B$(C^LT^-5„ ^5tcO«SitroI?ftl2, # 

fS»^t>(7)lci2©Sr, #ia<75t<7?lc(20^, ^^Sfc 
WIC{2A-Sr. ^fcWWixSrf+Lfc. 1 (2. Jgjtfe 
75<?^fefc 2 l/lt&co&ftttlco^T W f - ^ &g *j 2 
iW-ffiOl¥ffi^Sr^L. -S2I2, %Jfefe^ff-fe2o2t>'W 

[0 0 9 3] 
[551] 
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( n m) 


gfflff 




LajOnS : E u 


6 2 3 


© 




G d a O 2 S : E u 


6 2 5 


O 




Y ? 0 2 S : E u 


6 2 6 


A 




0 . 5 M g F a ■ 3 . 5MgO-GeO,:Mn 


6 5 8 


® 




Y 3 Og : E u 


6 11 


A 




Y (P. V) O t :Eu 


6 18 


A 




YV0 4 : E u 


6 18 


A 




C a S : E u 


6 5 5 


o 




C a S : E u , Tm 


6 5 0 


<§> 




BaMg : A 1 , 0 O ]7 ; Eu, Mn 


5 15 


o 




BaMgAl 10 O 17 ; Eu, Ma 


5 12 


o 




ZnS : C u 


5 2 7 


A 




S r A 1 7 0 4 : E u 


5 2 2 


© 




S r A 1 2 0 4 : E u, Dy 


5 2 2 


o 




Z n O : Zn 


5 0 8 


A 




Zn 2 Ge 2 0 4 :Mn 


5 3 7 


O 




2 n 2 S iO,: Mn 


5 2 5 


o 




Ba,MgS i 2 0 8 : Eu, Mn 


5 12 


o 




S r 3 M g S i a O a : E u. Mn 


5 3 2 


o 



[0 0 9 4] 



1*2] 
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(n m) 




tsrfe 


(S r , C a, B a , Ce) „ (POJ ,C1 S : Eu 


4 5 7 


® 


B aMg,A 1 3<J 0 3T : E u 


4 5 5 




B a M g A 1 , 0 O 17 : E u 


4 5 2 


o 


2nS : A g 


4 5 0 


A 


S r to (P0 4 ) «C 1 2 : E u 


4 4 7 


o 


C a l0 (POJ 6 F 2 : S b 


4 8 0 


A 


Sr 3 MgS i s 0 8 :Eu 


4 6 2 


o 


SrMgSi 2 O e : E u 


4 6 0 


A 


S rAI I2 O l9 : Eu 


4 0 0 


X 


S r 3 P 3 0, : Eu 


4 2 0 


A 


C a A 1 2 0 4 : E u , Nd 


4 4 0 


A 




S r 4 Al l4 0 !a , : E u 


4 9 2 


© 


S r 4 A1 14 0 28 : E u , D y 


4 9 2 


© 


(B a, Ca, Mg) 10 (P0 4 ) «C 1 2 : E u 


4 3 2 


O 


S r 2 S i 3 O a • 2 S r C.l 2 : E u 


4 9 0 


A 




ZnS: Mn 


5 8 6 


O 




ZnS:Cu, Mn, Co 


5 8 0 


O 



fctfXCfl, La-OiS : Eu, 0. 5Mg F= • 3. 5 
MgO • GeO: : M n , CaS:Eu, Tm(Df|t|i: 

tt, SrAUOi : EuOi^ffBtifcS. 

fctolCtt, (Sr, Ca, Ba, C e ) ,» (POO .C 

»3fefeSr»5fc»lCtt, Sr.AUOs :Eu, Sr. 
AIn 0» : E u, D y (D%tftmWmX-3bZ 0 
[0 0 9 5] 0 2 75M7I2, *£9]09|gjN0gfft{;:£|l^& 

fco. Kttttf§*tt&£ (%) x-foSo 

[0 0 9 6] #«W;:ffl^e>ft3¥»*3&3fe**ro3&# 
Kftfl. 3 90 nmM4 2 0nmtW 1 JcOSilft 40 

< 5„ 

[0 0 9 7] mx.lt. El 2 (a) IC^-fiSftftO. 5M 
gF : ■ 3. 5MgO'GeO: iMnlCio't, 658 

-T3t§3\ 02 (b) a»&We>7»»fcJ: 4 10nm 

7bM4 2 0 nmOft5i|5HIC?g*zgfiWt''-^^^r-r5 

(fiXhZc 50 



[0 0 9 8] 0 3 (a) l;/Ttfid:La : 0 

2 S:EuT\ 6 2 3 n mtc^^ft t°-^ frfl-f 5* 
feCD3gft£^#J;9 i-f^ij^ 03 (b) frWfi^fr 

^ctpfC, 3 9 0 nm<D%%,i&g:Z#irZ 
T-lc J; o X ±.m%±ftZmi£1r 5 (Dt^h^Xh 6„ 
[00 9 9]**, SbtffcO. 5Mg Fa -3. 5Mg 
O • G e Oa : Mnfcit/L a 2 O2 S : E u (Dffl]$£$. 
$;<Dt°-in$3 9 0 nmi^M&fiftiliC fo gftfc 

zm&^z^mfo&Km+nftmL&v 3 9 0 n met 9 

[oioo] ±te*ftl$JiWi;:<b, *%?eo^i5g^s-e 

li. G d: Oa S : Eu, YiO: S : Eu, Y : Oj : E 
u, Y (P, V) O, : Eu, YVO, : E u ^fljffl nj 

mxhz, s/t, zn,b<nmjt{*zm%km^-kx\ 
i ®-m^mtmKm-T<nm®it$:m^x, 

&(Dt°-?frG 0OnmM6 70 n m^feCDftfC'g 

[0 10 1] Sf;, @4 (a) (C^-t-^jtf^BaMg: 
A U O* : E u, Mnt, 5 15 n mlClgftfeft t°- 

(b) rt^fb^frj;^.:, 3 90nm(7)MM&t 
i-5 -^ft^5t*-T-[c J; oT±82*^i£rl8!iie-r-5W^ 
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[0102] -Jr. m 5 (a ) iCijrf *#t*S r A 1 , 
O. : E u X\ 5 2 2 nmlCMMlf-^ftSi 
&»&ft&£f3«fc5i:-f5tti3\ El 5 (b) ^e>we>Ji» 
ft«t?,C, 3 9 0 nm755g4 2 0 ntnCOSi.RffigUC^>t 

(0 10 3] *5fe, SftfrB aMg = Aim O:* : E 
u, MnMSrAhO. : E u Wib^iSficO f— ^ f± 
3 90 nm«toffiRft{B!Hc:fe53js, &ftfr£S!j|a-t-.5* 10 
3f**#*^©383t«J&je)* 3 90nmJ;9l^t, Aft 

J)if «t 5 «««fe©teT<©l!lH t ft 5. 

[0 10 4] ±B£#fWWM::fc. *3&W<DnMM1&X' 

14, ZnS : Cu, SrAhO. :Eu, Dy, Z n 
0:Zn s Zn:Ge:0. :Mn, Z n ; S i O. : M 
n , Ba.MgS i-O. : Eu, M n , Sr.MgSi- 
0» : Eu, Mnm s fflm^mXlb?>. Z^^<7) 20 

^roWW^Srffl^T, I«fi«f-^^5 0 0 nm}) 
i540n mW^fe(7?7tlC^-t-5 C £ S„ 
[0 10 5] @6 (a) iC^-fftJtflc (Sr, C 

a , B a , C e ) io (PO<) <C 1; : Eut', 4 5 7 

-f34§3\ 06 (b) A>f>HJ^HJ;?l:, 3 9 0 nm 
KM 4 0 0 n mW)£-.ft$S[llC3g#fcS<£> t°-j? Sr^S 

Wt'fc?). #315, Sbfel* (Sr,Ca,Ba,Ce),„ 30 
(POO «C l 2 : E u <Dffl)$&$L$k<r) t°— ^ I J 3 9 0 n 

^F-WSBftflggflS 3 9 0 nmiDI^i, Aftld^Sft 

fc. *m#%ftmmzimztix^z®mttMzbB& 

Klz «fc SfSSBttroiSTWJ^H £ ft -5,, 
[0 10 6] |7 (a) C^tSJtftBaMgA 

l.o O.t :EuT\ 4 5 2 nm(C^3t&*t°-^5r#-r 
Sfffeco?§ftfe£#j: 5 tfS^, 0 7 (b) a»p>W 40 
e>A>ft«fc5lc:, 3 9 0 nmW^TtrSfiSr^-rs^jgft:^ 

So *3ft> 'MftftB a M g A 1 ,,. 0,7 : E u 
fi0f-^(i3 9 0 nmlc#>5^. ^ftftSrlbig-TS^g 
#«**^«>383tttftas 3 9 OnmiDSt^, Aftlc 

w*<c**ms:ttai-r« r 1 1 Kz><DX'mm)X(tti 

Hlco^^lc «t Sffifltt!fe<7){fiTwJ£0 £ ft S„ 

[oio7] ±aa***«*.ct,. ^jgnnKtara-? so 
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I*, BaMgs A 1 ik Oj7 :Eu, ZnS: Ag, S r 
... ( PO. ) « C 1 -j : Eu, Ca» (PO.) , F: : S 
b , Sr.MgSi-O. :Eu, SrMgSi-O. : E 
u , Sr : P : 0. : Eu, CaAhO, : Eu, N d -If 

Z£T-, J: <9 %JimK:^fMg£»?0ttUtt££ t 3B3t 
IfiOf-^M 1 0 nm75^4 8 0 n m CD ft |C 

^&1-Sc£tf5T*tS„ 

[0 1 0 8] &fflffli£,a£CT, Sr,Al„ 

Oa : Eu, S r < A 1 w Oa :Eu, Dy, (B a , 
C a , M g ) io ( P Oi ) i C 1 : : E u, S r> S i i 0» 
• 2 S r C 1 : : E u ^<D^^<D o *>(DV vfft^— 

fr^ft^^waiWft^, 5S3t»ft<oe-^ijS4 8 0 nm 
M5 0 0 n m»f |tfe©*lcf its * t ij?t?| 

[0 10 9] Sfc, *ftft|C, ZnS :Mn, ZnS : 
Cu, Mn, Co^5:tl:i9, *#^ft^-T- 
<0ffll+ifc«\ MftjSftOt°-^^5 7 0 nm75S6 0 0 
n mroefe©3t.wag*-r 5 r £ 3 0 

[Olio] #£Wroll*raflg<B**f«8jte3S|fi 
(dol, ^T0ffi£-#Bg LXm L < 

[0111] (Jg l agjftgflg) §8 ( a ) ( c ) 

B0T*$>So 

[0 1 1 2] 08 (a) «, !6»ttStR*#i-5**ff 
7 a ££tit Lfc 7 V7°M^^ft^gco»fE0 

[0113] zo*m#&yt&mtt> if^tLtwy- 

K7 U-A 1 0 1 <75ftffi(c, * ?«®HWJ)5-7 
<?> h&l 0 a Sr^T-fSo -W*s/7*^fi0-v^7>hSp 
1 0 a (C, IM^-m^it^f- 7 a ^01Jx(4'^^#->1«f 

%3t0^7 aro±ffi{C|$ltP)iXfcP{ai|mi£6 a^', Wi 
JiAu, Al, Cu^P>ft5^JS<7xi'-^— 6 pfC«fco 
TD-K7 1/-A l 0 1 <DW&&1 0 b(C^$tLT^ 

NMmm 5a#, ^ffi7-fi'-5n{Cj;o TtrfiB© V - 
Y'yU-M. 1 0 2(DW&U\ 0 c(C^$tLTV^So * 
LT, iKiNU*:***?- 7 a*Jj;0«y-K7U-Al 
0 1,10 2co±j^S:, *itflsS:5MR*-a:fc«^tfa3t 
tt<03:#*5/4M|g4f0>*.-A< 1 3 0 IC «t o Ti^Jt 
LT, 7V/ftw^Mgl5:)fMLt^5„ ft 
*>\ ±rd*a?f*^ftH^ 7 a t y - K7 v-u 1010 

7, >v«ioai zms^zmmi 1 1 1±, ^f*ig 

ftH-f- 7 a A^rojtSrKlR Lft^TOT'fctbli^lcpg^ 

^ttft^ 0 0iJx(4', ±.s&¥'&ft%ytm? 7 a 

^, ±§E-f-W^ft5f?^ 7a/j>y- K7 I/- A 1 0 1 
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<d-*Vis Y\% 1 o a Kifi] o ftftSH^J; < KM • i&a^-a- 

[0 l 1 4] 18 (b) (4, 

38fts$?*7 bft«8;L, ***S:5Mft**fc5.^7lBM*«) 
=&tJh*IMg i: LXco^—su KMm 1 3 0 lc io-C±fS^® 
(*if§5t^-T- 7 b ftft± Lfc5 ^:/ffl**fW83teKtt0>l» 
B0-C*>5. 0*, 128 (a) K*Lfc¥i»fW8j6«« 

t pi - o^fjg «: § gu^fi , p - co #fia#^- ft l 

[0 115] w©^i»»:3B3tS6Ett, ±.$i*m&%ftm 10 
T-7 bONlti3 5 bri\ !/-K7U-Ai01Ov 

5 agiEttCD 5 5 *f* It (4 A u - x. Tjfdr > Ml, Ag-i 
* * S/# Jig*? ^ P, 5 1 5 IC «fc o T K&&^ $ tl 

T^S. ±ia#*flc?SJt*^ 7 b<7>±BICl£lt<b 

' nfcPlRi!'€H6 b(4, ^JR!7-f ir— 6 plC,toT0 8 
( b ) lCfc^T*ti|CO y — K7 U— A 1 0 2 wm^SB 1 

0 c \Ct%faZtiX^Z 0 -t LT, ±K*#f$«irF7 
b&itfy — K7 U— A 1 0 1 , 1 0 2 <D±g|i;4 s , 
teft^f&^fc^-A-KSfflgl 3 0lc4oT£t.li:$ft 20 
T, ^vyjf^co^^^SftffMU-CV^o 

flE***^ 7 b n±.T\zmt btitimm 6b, 5bii 

U-Aft^CD££flJffl-T?£§„ 

[o 1 1 6] us (c) (4, mm&mfa*ft-t-z*m# 

7U-A10 3, 1 0 3 t ft&JS^ir-ftffl^-f (Cjg 
-Cco^-vH-'ftffli l 3 Ol:J:ot±ffi^%3t^7 30 

c ftttit Ltzy >7m*mfr%itmwv>Wrmmx'ib?> 0 

10 117] w©¥igfM63fcSfitt. 5VMC*t(6]LTSd 
f*nt!)-K7l/-Al 0 3 1 1 0 3W5feiS(c, Kfr 

Vis m 7i4s i ^ib*oT*fe^ttr-&i3, -y-TV^v 

h 1 7 C0±SICI4®«^ 17a, 17b 

*^ 7 c ^^NrfMIMaS (01 (c) (C*3lt-5^^ 

E*SWW8**^ 7 c ©T«BKKI+ IbtLJt PffiiJfl:® 6 40 
c t NdHtt4i5 c (4, W*.tf A uAio^fcfljvvCiie 

-y-:/^^ h 1 7 (D±m\mtfLZiriTz.m.miM\ 7 a , 

1 7 bKttttSftTl^S. ±s2f-7'^-7>' h 1 7co±ffi 

17a, 1 7 b 14, «/ - h'7 I — 
J*<D9ci& 1 0 d , 1 0 e icttM LT, Wirl^Wi: 
ffiRLTlr*5. -tUT. ±I2*3H****-^ 7 c:fc4.t>* 
t7v^y h 1 7 £ , D-K7I/-A 1 0 3, 1 0 3C0 
±SBSr. Sftftft^itfc £-frfc jcjK* -yffimfrt, 

hii 1 3 0 t «t o xatJt lt, 7 >-/Rm<n*mk 

38*«BarB*LT^5. wWiNW&*«l4, ±gs 50 
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^ft**** 7 c ^f'/v^y h 1 7 CI^LT 
ft-y-^-v^V M 7 £ y — K7l — A 1 0 3, 1 0 3ft 

[0 1181118(a), (b) , (c) ic^Lri^V 

(a) , (b) , (c) <D±^{zmomm^mLx)s 

9, ^(CH8 (a) , (b) K>¥jgftM3£»4, 
*«3t*-T-7a, 7b*»f>fflAt*ixfc3tS:a*S<*3fe 
!J-K7l/-AlOl(Ov^y^i0a 
* s *5'7'JI?ttJCffM$tlTV-5 (> ±12*-^ KffiJJg 1 3 

0(4, ^sK+->*»fliw^^0ijx{4->y ^^mm, 

«s{4*-/u KWJB 1 3 0±mz&}-lzft%.£itXh^^ 
1>\ =e—;i> h'titftS l 3 0©$®^?,^^^? 
a, 7 b, 7 c(C|fiJoTj*i^5t«:<0#^rit*ftffi<-f- 
S ir > ^E—^ KWJIR 1 3 0 C^(-{»j75^ co*^^»^(c 

7 a, 7 b, 7 cA>bt- KWfli 1 3 0 WSBIdfto 

7 a, 7 b, 7 c\Z£Z&ftfr^<on&tfyiS£Xfi1fMh& 

13 0 tC0***©^*l4, A- K«fflg©ffiS, S5t 

[0 119] (^20IW) |9 ( a ) , (b) 

*LfcWfB0-c*>5. 119 (a) <D¥mfo&ytmwft, 

y — K7V- Al 0 1 hgfSl 0 aF^tr^^ft 

5t«1-5i:*(c, ^-/u KttMl 1 3 l^^flcft^S/i 

t^tw^-ii. H8 (a) \z7jkLtz*m#%%mmkm 
-x'tbt> 0 09 (b) <D¥m&&yt$im^\,^xh, v 

-K7U-A1 o lco-v-^^ hsui 0arti;S»5r?t 
±11-5 £*lc, ^e-yuKIIl 3 l^S*frft^*^^ 
^£^(4, 08 (b) lc^L3t^#*M8jfeSg«£|g]- 
t?$>5. LtiSot, 08 (a) , (b) ic^Lfc^ 

mizte^xhmmxhz. 

[0 1 2 0] 09 (a) , (b) lC*Lfc*i*fWfctett 

ffitt, 7a, 7 b ft, * y zn&Vito-? ry 

y Y%\ 0 a(0j£|CE®1-5£*|c, rw-r>>>hgRi 
0 a {C^f^l 2ft3£lSLT, ^t0#3t^l 2l^toT 
^M*i^7a, 7 b*»e>W3t»fiS*|g*i-5J: 
plCLT^So i-**3*>, ¥WfWSjfcJlHP 7 a , 7bA> 
^O^ftftfe^-^^V hg|5l 0 a lC±|2*3tft: l 2 ftgfi 
tlc4oT, ^W#383tltf^- 7 a, 7b^b« 
*ft tti/j:< igm$-ti:T, ^;»^53/jipft^i46rv^(iO 
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>- h mi 1 0 a rtO*lCC»f*btfJ:i^©-e, mftffccOffi 

[0121] immMm^^x. 2i*y- 

K7 1/-A1 0 1 W-v^V Kg|5l 0 art^ftlCftiSLfc 

d\ 7a, 7 b *»e>«>acmjt*jfc»ic9f 

^£OiKfi|c^T-#-5c75-Cfo^(i\ &-f Lfc^7>' hg& 
1 0 a\ft±mz.ikytfcl 2*%m£ J £Z>&m*ti:< , t 10 
7>MJ|51 0 alCfcl^Ti^ftl 2^Dfl^(;5t«LTt ) 
-fcV\ fcSVM*, 2£.h!E-^"7^ h^fi 1 0 a± 

14. ^55^7 3, 7 bfrb<Dyt<Dfc&&mM<D 
SiSlc2E*Br|g7jcja«73*3tf*: 1 2^^^^h*|5iOa|C 

[0122] (m3<Dmnmm) mi o ( a ) , (b) 

E0T-fo5 o lio (a) ro^sJMMBftgfiH:, y-K 

7U— A 1 0 1 hgfll 0 a IdtJ^T, 20 

«^7a±*5:l5J;9l:7 , l'3-f-fV^l,3 a£ 
SdSLT, *«>±lc:#jl|£fl: 1 2SrBSgLfcW^I4, 09 

(a) \c7FLtz¥m&%ytmwkm-X't>?> 0 010 

(b) cO^flc^Jt^EJCo^Tt, 11-K71/-A1 

0 lO-r^VhBBl Oa^jBl^T. 7 a 
^SrM5ct9lC7°U=i-r-^>-^i 3 a^gfigLT, 
*©±lc*3tft: 1 2SrE«Lfc«^tt. 13 9 (b) Ic* 

(a) , (b) I^Lfc^ftR^BfcPI-OtlflB* 
=ft-rSSl5^lCf4Pl-©#fiB#-§-Srf+LT, §£tefftl^£ 30 

[01231010(a), (b) |C*3^T, V - 
K7U-A1 0 l5fei»JCjgj«$nfc*y7^tt©-r^i/ 
hSBl 0 aCD&IC, JNM*:»3t*^-7 a, 7 b SrSdg L 

= — ■ r-f V7*l 3tO±fC, ±iE^7> hgBl 0 al*HfliJ£ 
Sflfc-fJ: SlC&ftftl 2£H:Kl;:ga@L-0^ c , Jbfe* 

2J4, 7"U3-T^ V^l 3 afiWl&£tltz-?$ 40 
> Kgfll 0 a Sr-r-f s> tV^Lt, $£14, ^^Vh^P 

1 0 a rt©7"l/3-f^y/l 3 a JbCtfy^-f V7\ 

^1 3±IC)fM-f 5„ 010 (a) , (b) ICfcl^T, 
Sbfcf*: 1 2 (4 y - K7 U-A lOl^^WlOa 
l*lffll|ICro^.ffM Lfci^ y - K7 U- A 1 0 1 CD±®;£ 

[0124] bio (a) , (b) i^-t¥mfc%ytm 

g(4, ±IES^12I4, T'l/a-r^^l 3 afCj: 

ot, mMi-?7a, 7 hnmycMm^m^m 50 
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m*}s\<"x®-m&icMii$.&tix\,^ e utzi^t, ie 
<dx\ z<D*mfc%%£imtJ»7<Dm\< 

flrbttSo Sfc. *N»IW836*^ 7 a . 7bHiHL 
tffiEl^jtfrl 2 5rSESi-5cOT*, *3tfrl 2|C*h(- 

[0125] (m4<vmmm) 01 1 (a), a) 
■fmmmxhz. 

[oi26]0ii ( a ) i4, mHS&mnrt&im 
ft**** 7ai mfct Lxcoy y y hsitisft 1 s 

m&-&izm±ffimk lt©*-^ kami 1 3 2 iciox 

it-lhLT^5 0 

jo 1 2 7] z<D¥mft%ftmute. wjjMtsrw-rs^ 
7 e> & 3 k^-^^cd t* y v h busk 1 

a CD±Dg(r^ft P,tlfc PMWM 6 a £ Nill 5 a (4, 

My^t-6 Pl 5 nia-st, 7"y > h&nmmi 

8 ±ffi<7>3USg|5 1 8 a , 1 8 bld&*g^E$tt,T^-5 0 

r^Fj^mfiigB i8a, i 8 b 7°y > hssM&m 1 

JEVT^S. ±fB7°y >MB»S«i 814, ffift 

^47^•y^ASrfflv^T^>4^\ 

[0 12 8] -t LT % ±ie7°y V hidi^StSl 8±ld, 
±E^3|fr«JtSJ^-7a^flE*||5J:5lc % ^^tt:^^ 

tic $ -erfcti jh»jB at w^Jx. tf a^tttwi 

^w^e- /u W 1 3 2 5:0 l l (a) fcjjrfJ: 5 

[ 0 1 2 9 I ±!5¥!*ft3B3fe** 7 a t 7 s y V hSiUS 
* 1 8 £ 5r^^1-5S«^J 1 1 *«*«3t3)f^ 7 a 

WSrffiffl-t-Sa^-tt. Pffiiimif 6 a t N««Mi5 atfr 

[01301011 (b) (4, 0 1 1 (a) ICfcftS^ 

~%ftmi-7 c fcASX-S^fl^ 011 (a) <7?^jgf$^ 
3fe-gBt(H]-T'fc5„ L7t^oT, 011 (a) tmW. 

5»»lctt|BI— o#BB#*S:f+ LT. s» 
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[0131] G9i l (b) ©*W#«jlfeJ6HU:*5^T, 

^mm-x.m-r i c n s -mimam-F zcroai i 

ttiWf 5 0 ±S£iN»f*:3K3teSH^ 7 c 14. H 1 1 ( b ) \z 
*$v >T Tfflr-fo 5 ¥*tt4UBfH(3l*i£ * P {RiJUH 6 

s« 1 8 ±<nmm& isaiisb \z&*mmwsmLx 

£ftfcS i frbteZi)-7T<}> h^K&f&U rOihT' 10 

tt3S*I£ffif4, W«If7ci, ¥$f£HJSfflro 
E£7°y v hSft&Ki 8ici6jrt-cn§Si-50!>-e» ±IB 

[0132] 111 (a) , (b) <D¥&#%ftmmz 
*5»t5-=e— /u- KWJI3 1 3 2(1, ^^*->t»fl§JW^{c0iJx. 

y 3 <y vt>>mm, * y h8Mg 

U^ 0 SJtfl£li*-/u K»JB 1 3 2 

lC#f& $-£T t «fc V . b'ffim 1 3 2 cD*®^ b 

*W**3t* J J L lc:|6lo-Ciiift»3tfl:«)$WJt**fl!<1- 

5 i: , *a^<&jBWc J: 5$##<B&{k£teW-Ct 5. 

£ fc, ^{fcSgft^ 7a, 7 c d>b*-vU Kttffli 1 3 

2 «5*ffiJCiaio-C*fUc*3t«:©^Jt**i8! < 1" 5 1 , 

gytrnzzt-r z *mfr%%m* 7a, 7 c aw* ± 

/i' KM/11 1 3 2 «f <03t3fcfc<0#fin4. Kwagroa 

m, i&ftft<Dmm, vmmst, £#, ffl^i^t-c« 30 

[0133] /<£*!, iffi^fMBft*?- 7a, 7 c |C» 
XT, *«tt«SS:*ri-5 i l £ *ft«3t* : ?-7 b L 

twi'. c<o*j3-t4, 7-y > hiaisstfiico-^m 

4§(c, *W*5S3t*^- 7 broTffifcffl&*3*ifcNS!«li 

^Wfr3g#fSf-7- 7 b roiffiicRrt btifc PffiMHitt. & 
ffi^-fir-tcio-c^y > hffi,^S«±<oftii*w«^g|5 

lC«tti-a. ±SE¥$fc»#3R?- 7 b 14, &*cDGaA 

[0134] {w,5<nnmrm) 01 2 ( a ) , a) 

14, *?8W<ojg 5 ©3lij6JKfgro#^«c3gjt^lS^^-fWr 
E0T"fc3„ 112 (a) <&¥«8«3B3t$&eii, Sfti 

uxcoT'y > hgsisstgi 8±(c, wflg^e>*5i*:i 9 

^rli5. wCO^y ^ hga,«S«l 8±T'fooT±f2« 
IC. ISJtfrfc-STtf^Jh-WJIBi: LT<75-t-/u KWJB 1 3 4 50 



WfBB 2002-171000 
36 

&3fc« LT^f-f$?§5t^l-f 7 b SrJtlh LT^-5 0 
[0 13 5] zo^fttJg^Stt, i»»SrW1-6^ 
7 x^#*i/mfrbteZ\&}jMm<D7V y K«« l 8 
±lc, ttMga»&fc5#i 9£S£(tT^-5 0 -©Mg^l 
9 (4, F^lW(c^-/u KWflg 1 3 4 fcfcJK LfcJRfcil^ft: 
^5t5g-T 7 b SrUfJIi l 3 4 tf+ftcfi o fm<nm £ £=fr 

8 ±»-^r<DffiSg(5 1 8 a i *m&%ftm* 7 b TEW 
NfilMUf 5 b<t£, i»Stt*Wi-5«*?il|{c<to-C»J» 
bT^LTV^„ — 7 bW±SilC 
B»tP)ntPffi«ffi6 b(4, ily-ff-epCiot 
7" y > hga^SS 1 8 -hWflii^WiWggR 1 8 b L 
TV>5„ znbfltSSBl 8 a. 1 8 b 14, T'yvhSiR 

s«i 8SrKii-r5ia*L^^wffinw75^/u-*- 

^^LT> T'y yhSHSSl 8fO±E^ibll^iBT' 

1 8Tffi<OW4Sli*T-**3®tJ!TV5„ ±iE;/y>MB 
ISSffil 8 ±75^0^11^1 9<Drtfflij(^, ^fr^Tt^T- 

•5,, ±te^^*I^T- 7 b (4, »©GaAs^G 
a P^©^fr|g*^tl5]«|-±Tia]®{C«®6 b, 
5 b -SO-C-, ^*co y — K7 A5r#iiT'^iJffl 

[0 1 3 6] Hi 2 (b) ro**ft«*3SJBtt» Sfri 
LTWT'y > KSffil S±.\,ZffimW\ 9 a 5r{ix, Ceo 

ffinmi 9acr.rtfflinc ifeittts«$r*-r-5^fr^5t 

LTCO-e-yi. mm 1 3 4 Sr3te*L.T^5 0 ±IE«tflg# 
1 9 a (4, #*(WE**^ 7 c Kfflt SfiiJE^*, 

7 crofi)B*»e>«*|Sj|C|±Jlt*ixfc*S-7'y ^ 
hS*Sl 8Wii:ft*|6UcSWi-5J:5{c«^L-CV^5. 
[0 13 7] rco^#^M7t^g{4, ^7x1^^^ 

7 c Idii-f 5ffilffi^«^L3t»ffi«!l 9 a 
So ±IS^^3fe^7 cl4#^ai®{MESrT»C|p] 
ttTT'y V hga,1tS«l 8{^ic$tiT^5 0 
5t^^ 7 ct>mz_& PiMW.M6 c i NftiJ^H 5 c 14, 7° 
y >" hSilftSffi 1 8 ±coa®*(5 1 8 a <t 1 8 b (C, A u 

a, 18bll 112 (a) IC^ Lfc^^^^St 

PM-Hic, yy v 8w±gj^ib[a^L^^^ 

y > h&mmmi 8<oTWMmz-£vm&znx\,*z, 

LTI4±ffi7°y y hSEl^S« 1 8cofl!l(c*fe 

* 7 c (47° y > hS2,«Sffi 1 8 ICit^gig Lfca«, 
*IS*3!f^-7 c5r^*^Mga^SrifeL-CS i frhtt&-9- 
7V>7> h^lc^ilcL, -co-y-^^y hSr7*y V Ytl 
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[0 13 8] wC0#^f*?8*SSg<i, *3W«83t*^7 

c (D'-mmmmmzim-s y > ynm&m 1 8 tc^ss 

LTl/^cot-, am****** 7 c<D^mm^b(om 
k^'/^^v hJoitf y- K7i/- ASriMLT^®^ 

[0139]@12(a), (b) <D¥mfc%ytmWlZ 
tSJtS^-zl'Kttfflgl 3 4(i» 118 (a) , (b) , 

(c) ro^E~/u- KWm l 3 t W\$k<nV[PrX'fo 0 . ±E^e 10 

[0140115112(a), (b) ICJS^-C, ±8&WJ!i 

#19, 1 9 a i*y y > h&ifamm i 8 victim tfc 

> hffiHg&l 8 KKftJtfcjJs, /ffeoyyv 
«5ffl9Sr#lcLTtJ:v\ 7"y > hEJftz&KK 

«MiT-*fihL,Tfc«J;v\ ) 

[0141J 112 (a) , (b) <0*mft%ft 

*W£*$V*T, iM«WB**-^7b. 7cHt, 01 
(a) l:*Lt^ftfi^7affcJ:< ) 

[oi42] me mnmnm) m 1 3 b, *wn<Dm 
[0143] rro^affrisjtagaii, 012 (b) 1^ 

•5„ :©#19all #7*^#*v-^fc&5i:;frtt::|£ 
co&ffri: LTO^y V HSSi 8±{c^g$^r« Z<D 
>& \ 9 arof«»7 c(CSLfcti)S75\ 

^ 7 c tt^$<£8IBftj&l3 1 3 iCfc^TTftiUcrSlltT, 

0 1 3 K*3^-C±ffl|roS«ffll^e)3t*ttllt^5 «fc 5 (C7 40 

ft.3$-f- 7 c C0HHS 6 c , 5c(i, 012 (b) (C^LTb 

1 8 <0?E*§8I5 18a, 18b Kfi&ffiStlT^S. ± 
E^y > hgS^S-M 1 8 .hlCiElfStlfc^ 1 9 a rortffij 

kjmb 1 3 5 tftm Lx±m¥mft%itm* 7 c 

Srft±L-0>5. *LT, ±f£# 1 9 a *j J;l>**-/u K 
Wflg 1 3 0±|C N Sftftl 2^Bf^W®/?^#LT®*t 

icffM^nr^-s. so 
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[0144] z(»mmBBAz}srtz¥'mm-yt$iWte. 

±IE3bteftl 2(1, ^«£^g**^ 7 c *»69fje 

[0145] 1 2 fi«tJ}g# 1 

9 a ©±ffilCt>^fi£ LfzfiK ®mW 1 9 a tmit&<ntt 
«-e«J«*Jx-Clf^ntf, 3bt#l 2 /u K«tJIS 1 3 
50±©*CMLT{)J:^. Wflgft 1 9 a Oi« 

£ Sri^j < LT, K4M§ 1 3 -Sr^ftfgftHi^- 7 c 

<o±m&mtrtzm*_z>m&\ziem Ltzm. ±Kmim 1 

9 a rtT?*>o t±E*-^ Ktlg 1 3 5 C5±t , tfs^ 
[0146] ±fe»flg# 1 9 a »i s 012 ( b ) <7?^>g 

fcrnftrnmizmLxm^tzmtrnm^ m$><Dyv>\* 

[0 14 7] ^aU^«)JtSaL3a*«:**>S!4^ 

J0148] ft*5, ±E^*flKS5*#^ 7cli, ill: 
^Lfc^*^7t^T-7 a, 7b«rfflv^rtJ:i\ 1» 
C **ttStKS:*-r5**fl:383t3(|^-7 btt, ±W*5 
£TfTWzmM*ffiZ-* %%Z<DG a As m^G aPl© 

tmm<DW.mMmxfoz<DX\ «©y 

[0 14 9] 7 ©HlfiJBtg) 01 4 (a) , (b) 
«> *3B H flroff7©HifiJgJ]g|c*Jtt«i|^flc*3tyB;fi* 
^1"ifS0T-fc5„ 

[0150] 014 (a) H\ rw^W^^g^^ 
5fe*|Sl*»e>afc»rffiB-e*>9» 014 (b) tt|gjfe*|6] 

d *t l -c it ^ *(fii*>e, sliz mmm xh s. 

[0151] ^0*W»:«3t361Stt, ^7Xx^.^ 
6*SK*ft=RroaH*i LToyy >• b$m&ffi.i 8± 

f-7 a&m%£1XX, ^©iN»#383t3|liF7 a C0±ffilC 
K»t e>^L7t Pffl'J'Hii 6ai NflWtt^ 5 a /4\ ^JS !7-f -\r 
-6 P> 5 nlCioTT'y V hge^ffi^l 8©1»1 
8 a, 1 8 b\Z&*&m£tiX\>'>Z 0 Ztlh(DMm^l 
8a, 1 8 b tt, y y > hgel^S« 1 8 ^Mil LTJBfiJE 
^tl/iW®R®#c(75^/U-^-/H 9, 194-^L-C7° 
V >b&&&fol 8<DTmz3Lfcm^\£g\£tiX, Z 
nyv > hgaSStEi 8 0TffiT"fc3H!£ffi<7?p*£-£T 
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[0 15 2] Se.K. IMWitTa^M, 

Wmt LXO^-zV h'mila 1 3 6 !CJ:o-C£Uh LTV^ 
S„ KtlfJI! 1 3 6(1. Hi 4 (b) Idfe^T 

TfflUmsittlftSr/i-f »4 l tff R/T^oWK 
&fi-f£-jj, 1114 (a) t*sv^-C«*|6j^il!$^|6j 
«fc 9 kS^^WrESrW-f 5. tLt, ±3E j e—/i/ K#t 
HS136 K>±(C, ±flE#af#«3t*^- 7 a frbtoHt&UL 
JfchT 5 2 O^^LT^S,, 10 

[0153] ±12*—^ h'Wfll 13614, ^*tt^W 

# 5 RHBffcteWllg Srffl -5 0) * L < , ^ JJ > h SiR 

a/ -f v s?* * -> a v*-/u Kffi^ic j: o TTiM-f 

5o ±12*— ^ b'ffiB 1 3 6 <£>±ffl{4, 014 (b) Id 

H©f I - I i 9 t±*{C^«:*3fe3R^ 7 a £12 
SLt^5. *7t, ±IE*— K»JK 1 3 6<Oft£>ttS#t 

wmAnw-mzw®. l r , y y v k iei§s*s i 8 ©we 20 

tmm— BSlCLTt^5„ #:Jb\ ±f2*-/u KWJig 1 3 6 
I - l J: 9 -bT*-tcfufi1-5 i 5 (cffM L-T i> <t 

[0154] ±f2£Iftft 2 0 (4, *mfc%1tm* 7 a <D 
s|sf«:'>ft< £ fc-£*, ±12*- /u- Kti l 3 6 £HM3i 

*fc««i^ran±i»jiiS:ffl^T» ±e*- /i" k«hih 1 3 6 

05±ftlffi3:« P«t9 IcWflgtf yf-f> ffe*? 30 
7 *— >\" Kffi, -fV^i^i/a >"*— Kfe^JC «t o T 
JfM-fSo ^CDSWft2 0(4, Hi 4 (b) coWSlC* 
■f«fc ? IC, T«*iffi^*-/U KWffi 1 3 6 <7)±{«MB£ 
gLTMt^-*, feffiiJ^:*^*— KWfli 1 3 6 CD 

oro*«it8aa*«iSisis:/£LT±iE^ , y > mk«ki 8 
rotrftiasffiic^tt-f 5 «t o (cffM^nr^s. fit, 
±I2KWfto±»4±f2^y ^ hgdHSIg l 8 icTff 

flgl 3 6W±StSWflc2 0<OTBi£>*£#ffi^KWiS 40 

U14 (a) lC*5l^T*¥*l6lfefil!J»wl£*$n5-*, 
±T*(6UCttSW»:2 0fcJ;t>'7°y > hlE^SSl 8 (C 

±65' , Sitt*rSiw^fI^^±3 0° ro»i6)»tts:^r 

-/u- h'tffflg l 3 6 f cnSbfcfls: l 2 M4. 9 Stft^^tt 

T, tt«W*N-St*lCRW#2 0-eK*f*il-C. *- 50 
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A- KWI8 1 3 6 OWBuSSJjJ^^SBJ—tbW-r 5©-C. *¥ 

[0155] ftfc, S«t* 2 0 (4. *-A< KWJIB 1 3 6 

*-/U KWIB 1 3 6 rojfft Lfc±«ffi, fcSl/Mi-SWft: 
2 0<7)j^ftg(5L/tTffliJffi©V^-ftl7)^, tf'lx.f4*&Jg^£) 

[0156] ±124 t *fc«5fc*?- 73^^ h£$S 
« 1 8 tgf*-rS#J!gl4, ^*»»Jt*^ 7 a frb<D% 

5 0 0-'l^(4*, ^*^5t^7 arofS^tStfOfcfel: 
«£^tf»flg£{£/8-f 3«i§-f4, PfiiMISt NftJ«ffit 

[0157] ft*j, z<Dmmfm\zisrt?>¥mfc%yt%i 

SlCfc^-C, ±E^a>ft:5S3tSl^ 7 ald^T, 01 

(b) \z^Lti±m&£TfTffi\c%;*WM*ffiz.5¥& 
*ll*^7b^ 01 (c) I^LfcXffi«A>f»JtS: 
mW-f5^-f ^©i|ti»«:3SJt*^7 c^ffl^Tt4t\ 
±8S**ft:|8*3)H s - 7 b (4, «©G a A s 36^>G a P 

[0 15 8] (S58<Z)3|jfi»ffi) Hi 5 (a) , (b) 

(4, *&m<hm8<omnBmt lxwj h'&ytm^m 

fl£|g*^eSr^Wrffi0T-fc5 o 

[01591015 (a) (4, 
** , (S]7)^ibl J 7 , 'c»Tffi05r^:L, 015 (b) I4^3t*|6j 
tCj*UTeft*|6j*»feftfc»fffi®-e«>«. 015 

(a) , (b) »^*|g^tti4, ±ffitTffi»cm® 

KWflg 1 3 7 co*WtU#tffiAfIil(C^^ff l 2 ^JfttlClS: 
lt7tCt«m4, 014 (a) . (b) <Wtmft3t%& 

[oi6o] z<d^ h*&j/t%>*mft%Kmmit, 

W 1 2 7 b C0£jfc^A*fcl6^j§««> 

\z&\,^Xi&i&-t2>ytff)jii,i-jg\z—i£tti:'Q, i^7C0«S^ 
P>«WL/tffiillc*3tft:i 2S:EgU7t(OT% *it«: 1 

2(c*f-r5^^3t»^7 bcDim^miziz&mz 
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fffi t Tffi&tfim 6b, 5 b &ffi!uS Lfc ? 4 "7°/4, 

[01611 *»W©Se»»HJC*i»-C» ±K^M$ft:J8 
*?g-T- 7 b 14, Hi ( a ) 7 a *S «fc 

Hi (c) w*»ft:«jt3R^-7 c«H£fl!LTfcJ:i\ 

[0162] (tg 9 (ommm) 016(a), ( b ) 

fcftSSHSr^-fElTfcS. 10 

[oi63iii6 (a) izz<n*mfcmftmw$:%yt 

-Jjfafrb&tzWiffimvhiQ , (b) I4^**TS)(C^LT 

14, sfti Ltcoyy > y&mmmi 8±tc, 

ft*^ 7 c ££tlt-f 5£flt«fl|gi: LTO*- /u Ktfffli 1 
3 9Sr{(S^So rot-/I/Kttll 3 914, 016 
(a) lwj3V^"Cffln©T¥^|ife*SntJ: 
fc*WHM*H»4K0>«iIi***- SttC, 016 (b) 
fc:fe^T*IIH©fe«i:T^II*SSftfcJ: 5«fl&R-<**> 

KJftJIi 1 3 9 14, 7"!)y HKIft&K 1 8 iKfcl^ 

Afl£tfc£ft1-„ -t L-T, rro^-zu Wi 3 9©£Mflj 

S^ftffigR»^^ot^7fef*t LTW&ftftJI 1 2 a # 
5. 

[0 16 4] £<blC, 7°y > h&K&Kl 8±0>¥*# 
WJtm=F 7 c (DJtmitiB Affile, 7 c 

¥W*«#£IB9 4C03S#ffiAffi|fl»e>jE 1 -c (016 

(a) #fis.) , ^flE^3fem^7 c<D&ytmi$.&mzm 

**JJ:tWB«r*U ¥*fMfi*SH t 7 c oftte^LT^ 
iSB^^#fflg^S^^ffll^tL5o *it, REli#2 1<£> 

t§£\ 3te<0?iJffl3MWjE<*5. 016 (b) IC 

Wt«-C^-r «t 5 Id, ^»»36jt*^- 7 c Will 9 £HtrW 
flg#^ib&3l®ggf*:2 1 a £ffll/>Tfc £fc, ±12 

7 c *»P)B:»a«t$nS3t*ffi5fc«) 40 

iS L T 1 4: i> \ #^f^^--F7c(4, ¥#ftfXJiilf* 
Qtttg:/ y > h(E$S« 1 8 ictttt Ltf tt'SWt', % 

*S, ±.&<0&M&2 1,2 1 afciLKIUIgn^r, mi 4 

(a) , (b) 7 <nmmmm<r>^m^^tm 50 
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[0165] ±m*mfo%itm-f- 7 c^h(om^±n±. 

W&KW-ffi 1 2 a T«£&$*lfif£, " ©i&ftfrl 1 
2 a (C^f5SWft:2 0T*SW$tLT, RU^jfciWg 1 
2 a T'iSM&SftfcisIC, ^fteft&a*»ICtt*t 

(n&^&tymzfiirz,, LfJSot, Sftffcl 1 2 a 

ytfcn&mmzmMX'Zx. ^Msi©^^h5r 

[0166] ±SS3ll£JKfl6(c:*i«t5*3feft:Ji 1 2 a (4* 

[0 16 7] *jafc»*fc*i^T\ *MMM83te* 

f7c|:|ttll (a) , (b) fcsjrf^fcBft* 
^7a, 7 bJfflPTUl\ 

5*MM*«3te**7 (b) 14, ±Tl^ffiffi(-fl;«5:W-r 
5»WGaAs^Ga P*<0^«^5t^t RHR 

[0168] (jgi onnmmm 01 7 ( a ) , 
(b) 14, *^0^(o^i ocDmmnmt lxw^ 

[ 0 1 6 9 ] 0 1 7 (a) tt±K¥3M*3S#$tiI&3S3te 
*"fS)^e>l,fc»fffi0S:*L, 017 (b) (4^7fe^r^)|c 

016 (a) , (b) \Z7jkLtz%9<Dnffi3tmtmtj:Z 
,^.14, -^ff^^ 7 c lw**.T»«tta6Kfc*i-5 

Sic, &«?S*»P><c9«««E»*fi||itffi}|cs!ry> 
hEHS4R2 3S:IS*LT*5Sfti: LX<Dyj y bMi 

1 8 a £fflV^£-Cfe5 0 
[O17O]017(a), (b) jC^-fiplC, 

+4 b'&%&*mto&ytmmi*. *mfc%>m* 7 b 

£, 7!) y hEiiSISl 8 aWRa?LBF*JlC?£1-3«t5 
IC, ±ffi©i7'y ^ hge,^Sfe2 30il;tfLtV^ 

fifi^S^Rl 8 a cO)?$T'?5lJXf#5W-e, 
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ifltfl B <om S f4, < t i 7 b (0«3t 

mm\ jtnuttmA (1)17 (b) mt>*<bw.x 

[017.1] ftfc. iSEtygJtaUcfc^T, '-mw-^Jt 

m r f-7 bf4, SI 1 (a) , (c) !C^Lfc^ffc-3M? 

ifi< Scot-, ^ffcigftSM^Hi;: 

[0 17 2] (ffllOXfiSI) B18 (a) , 10 
(b) . (c) *J«tt/Hl 9(a), (b), (c) 
14, *58W<Off 1 1 CO^Jfi^ffiO^^^S^^ttJM 

5g-7-<75ttiWftt4, 3 9 0 nmtt£4 2 Onm0>«ft«« 

l, f&2, j&3«>abte*«:«J>t.5. ±15 

WJilC. ±IESBi, 312, 13©!^, IS^-lcS 
0. 5MgF : -3. 5MgO • GeO: :Mn (Dl&JtW- 

3t*ttJ*t-r6. ±I5» 2 WSJtflcH:, SrAliO. : E 
u<Dlk%tefrbt£V) , M«Sii5 2 2nmi:±f-^ 

aMgAU On : EuOSt3t#H4 9, 
4 5 2 nmlC±t°-^^*-f SfffeOTfe^tBWI-S, ^ 30 
©**MWB*«III*, ±!Efgi, fg2, »3 0>jg3tefo»> 
^OtBWjt^fgfe-f 5 d b (c «t ot Sfeooft^tBI* L, 

fc, iK^WISatSf^roJBjtaEfiotr-^tt, 3 90 

nmM4 2 0nraroKITO:fe5^ 4 0 0 nm« 
IE 4 2 0 n m<Z>ifcft{gi8fc|dfc;h,li\ J; 9 £f £ U\, 
[0173] 118 (a) , ( b ) , ( c ) 14. ±fE¥ 

ftSr^LtiffcS. H"f*lfc. ffiffll4SfcK (nm) T" 

mmimmm (%)' -c*>5. st, t^-ftucfc 

^Tt>, ±8E»ih«JB«afflK*H-5±E»l % IB 2. 
» 3 <D A &1tifc<Dii&mffi<Dttm\*. 0. 5T'fc5 0 
[0 174] Hi 8 (a) (4, W, 1 , 2f5 2 , $ 3 
($CD*gffi;4< 1 0 0ffifi%-Cfc5 b LX, ®1 ff)&%m< 
4 7ffllft%. &2ro£jfcfl£a«l 3lffi%, ^3(D^*»: 

firofflltjfctt. Wife^i-otfelmfifei;/^. 50 
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[0 1 7 5] II 1 8 (b) 14. atl, $2, ®3<Wk-X. 
fo(Oi®mtf 1 0 0ffiffi%T#s5 £ LT, 3? 1 Wt&ftfM? 

5 6|Eil%, »2 0>£**jJSl lffifft%, ® 3 COl&ftffc 

[01761H18 (c) tt, 3? 1 , Sg 2 , SI 3 

focommv i o oii%ffo5t lt, ssi 

6 511%, IB 2 «3tt3tf|c*s 2 6lft%, ^3C0**ft 
* s 9 lft%T-fcS«-£o^##?§7fc£iglci sm#3te<& 

[0 17 7] SlO*3tfri:L-CcDLa 2 O 

2 S : Eut, ^2CO*3tffi: LX<DB aMg. Al 
.« 0 = 7 : E u, Mn i: , H 3 CDgptfti LTO (S 
r, Ca, Mg, Ce) ,» (PO, ) 6 Cl : :Eu 
££, «glC72Sft%, 714%, 21if%oH^-C 

1, S§2, JFJ3<D&ftft&, IlKc. 5 811%, 221 

±IS* 1 7 0 fi*% 4 9 #V > 

fc. ,±IE^#{*:|g^gW|g3tfel4, ^2C0**fr, -f 
ifefe^3fe<0«^0?i^Jt^s 71S%4 "9 '> 

3tflcrojffi^-tt**s 2 0 M&% £<Q£^t. «fe*s*»o fc 

*^«<oB*fe(4, 13©*^ irt£t>h, Wfel§* 

<7>*3tf$:oo^l:b*7)5 2 0flft%4 V) 'pte^t* ft&tf 

<mkitfc(o®m.tv>itmtfo. 5X'h&m-£, »i» ^ 

2, «3«>***3JS. ^^5 6fifi%, 1114%, 3 

[0 1 7 8] Ell 9 (a) , (b) , (c) 14, ±I2¥ 

f5 2, ^3ro*5tft:^.affl:(Oi:b^iSr^x7t»^, ffl*T 

«tt(4KS (nm) T'fctJ, $ttttffi*t&& (%) 
T'fo^o ^ftllCfc^-Ct, ^1. ®3» 

**fr«)ttiB:^ l 0 omm%X-hZ b LT, mi co*3t 
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f*a« 6 5 ibm%, w, 2 <D-%ritm> 2 6 mm%, s& 3 ©&• 

[0 1 7 9] 111 9 (a) (4, J.t.±OT§COt6fi(C^1-5 

*&i , $2, ®3CD%ftfc<omim<vi:tm?>\ 0. 5-c 

[0 1 8 0] @l 9 (b) 14, tt±WJIgOfi*lc*f1-5 
ll, 3? 2, ^3<7>m3te<*ro^MftOJt*^. 0. 6 6 

^LfcHT'fcSo ^©^#ft?gftl£BotU*b£f4, A& 

[01811019 (c) ii, »Jh»JB©**|;:*tt-5 
*i. 352, S^©£3te*©i83M;©jfc*sja^ 1. or- 

Lfc0T-;fe5 o ^©##ffci«*£IB©mMftf4, 

[0 1 8 2] Si 9 (a) , (b) , (0)4 0, ±12 
^»ffj83tSSffll4» ±SE*1, 3? 2, H3©SW V 
&*6 5Sfi%, 2 611% 9ii%-efeoT, Si 20 

Wit^jJSO. 5B±l. 0JLUT©*J3-lc, &#ft£W© 

[01831 020 14, 019 ( a ) ICth Lfc^#fr3g 
3fe££@<03gft*^? h/H 5 0 t, AWJOJtSflSffil 5 
lfc^aLfc^fl^SM©*****-** h/H 5 
2 b&TFi-mX'h&e USttlteScfi: (nm) T'fc^, «tt 
I4t@*f3£® (%) T-feS. 

[0 18 4] 02 oa^b^SJ: 5 IC, ±IE¥*{«&# 

SSffirofcft*'** h/H 5 0(4, APfl©it*M£l 5 1 30 

©^bSSft*^ h/H 5 2 25q#P>n-5^b, AFfl©il 
[0 18 5] S&fc, ±te-^^H^g(4, ±K*fJh 

J»flrc*>3*»e>, r©#tih«tfl§»4, 

ftfflKEoTgeSte-CtS. 40 

[0 18 6] ±E¥WfMSJfc£HK:fci^T, ±12® 1, 
$2, ig3©itftf£(C, #*«»ffllH©&3fc»S:fl!^3 
:iiaot, ±123&»3B#*'<* h/H 5 2©z£ft® 

AmrojtKttft 1 5 i<D&&mmmtm < %L< l 

W«rA#lc-e* 5 1 i f> Id, ¥*fl&*&ffa>£*j&j| 
ffi«SrAW©Rrffi««©*l;Tt 5©-C, *j9«:583tS 

[0187] *5Ste^ii©-^#fr^3t^@(4, *mtm 
-&m?zmikirz>%±mmi^ jljeki. $2, $3© 50 
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at**«r*JS-ic»^Lfca«, ±f23?i', au, sj?3© 
*&*»©*&$£• U ::©?&# Lfc3btf*£, ttikWJIi 
©^Elc/itt(Cga®L-C^4<, *fc, ±12*1, m 
2, H3©li:*f££, ±E*f±^fll©-«ffi{C#>!rSIJji{C 
StttcSfctt-Ct i^. Z(nm&> Jt©3B3t • KHX&S* 
£'£%!§; LT, -^Wf^^^HT-lcfiV HM^bjSv ^ftJlcr&i 

ffc^S(4, ±§2M 1 1 0 ©Hfi£j£f§©^fr3B3t^ 
g t |5};f£©#tiil.r AM L T k 4 V \ ~tLtc4oT, 7> 

[0188] (fg 1 2 <Dmmmn) 0 2 1 «, #3^© 

r©I*S*gl2 0 014, ±|2gll 1©H1£^©^ 
*ft:»3fc3Sjl^P>>5C5*«2 0 1 i, #$F,2 0 l7l><b© 
?fe2 0 5$r^<^7t«2 0 2 t, -©jf7tt52 0 
©ft£#7fc-r5# 5 — 7 /I'* ^fxfcite/^/l' 2 0 

[0189] ±m±M 2 0 1 (4, ±123? 1 Tbm 1 1 ©n 
te^ffi©^#^3tiSffl©^-rn?rffl ^TMLttJ: 
v\ ±I2^3t*^ISfi2 0 OtJS, ftflMU&ftJMliF 

-CfflV^^5«-g-(4, %U2 0 1 t LT, ±12^1 1© 

fc, ±12811 l©HiSgff^©#-#^^fi^{i^5^ 

i, is 2, ^3©^^:^, ±$zm4jbm6<Dmm : &m 
Mft*ftLx&&%ft^mtj:*mfcmft.$immt>ti 

5. Z©¥*flESSjte3£BfJ, ^ S/7°S|5a 0 aff^^^-f-5© 

T', l)t«f 2 0 0lcH3S1-5BR©5i5«v^s^ 
±I2^-y7'lf(5D B DjfFm$r ; t-r5^#ff^ 
ISBI4, ±f2a^*1S 2 0 2 ©fflffi 2 0 2 a fcffig& 19 ft 

ttSwiiis-etsro-e. m%®.2 o 2 

(c»< r k&X-tZ. ±F2^7^Ml 0©HSBK 

S©^#^3tgS(C, |gl 1 ©HJfi^li©*3tfls**8: 
«Lfci|«»#38*a«Srffl^T36ai[2 0 1 SrflWt-f* 
t, r©^#f$:M3fe»Sl4^^ K583fcS»-e*>5*»P>, * 
UT©7°y V hg2i^S«l 8*s*Jt«[2 0 2(ca&ip 
fifl^iSJ: 5 {c, mmkn^m 2 0 2 a tc^^fr^*^ 
g45C9fttt6wi:(c4o-C, Z©#5fe«2 0 2©3tt±J 
W*(6l©^5t^gg 2 0 0 ©J**4:a*W(-/hS < T* 

/«c*»\ ±f2*?^2 0K4, fflk<r>*mfcftmim. 

^gtc4ortMLT^4V\ 
[0190] ±f2^tS 2 0 2 (4, W^(4>° y 

-K^r* y^3R»iiB«ir*>&»iasi-5. ^2 

0 1 7i^©3t?5^A$ix6WE2 0 2 a t, ^A LfzJt 
Sr^tUi-5^ttiffi2 0 2 bJW^I-©ffi(C7tSW^^lSlt 
5<t, jtaR2 0 l^e>©#&a*?s&<3te/&UJfl52 0 2 b 
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miJFffl 2 0 2 a W3wl»q>-0ttfc< . W;ttf*]|fij-*-5 2oco 
tiffin ALTt 4< . fcSl^tt. 3ojb\tt>*4ocO 
«ffii^&*ALTt,.fcl,\ £<blc, *SfcttJBB 2 0 2 b 

*ji+a»a*«>as*«:is-ic-r4fc*t)ic. -^*«2 o 2 

4MC»£L8i]&igA Lfc 0 , ±ffi*«ci±SB 2 0 2 b £ *t 
fflffi 2 0 2 a A«6WA3ftfc3fcfc±aEH#*#fcj£ffl|ffl 

•cRWS-a:T3tacaffi2 o 2 b^e>aajLTfc«tv\ ± 

lEHEfflffilc^a^^-^^ltSi:. 3fcttttja5 2 0 2 

[0191] ±IEjffiil^^/U2 0 3(4, SKflHi^r^it 
tz 2 owSefliMi, r»2 oog^K&tA^ftfc 
m&k, Mftfcb. ±B&#L\ztevm-t bint!* 7-y 

14, vmzMf&\^1tX ))■*}— h^tf]) 

[0 19 2] 12 2 ft, ±i2#7 — 
Sr^LfcElT-fc^ , 2 1 0;4S*fecr)*7 — 7-f/U^055> 
ft#t£T*fc 9 , 2 1 l*'Sfero*7-7^^0Mt 
teT'$>9, 2 1 2l4Wfe»#7 — ^^CD^TtifrftT- 
foSo -©^7-7^/1^^^^(42 10, 2 11, 
2 1 2£££~f5J: ptc, ±12*^2 0 1 jj» f, 
*#*#Wffli£ft-O*5 0 4D!¥L<i4, JtjH2 0lSr 

Sgl, fj?2, SB2«)*jtfl:ro»jtftfiteJ:o« 
ft^-Jt*^, ^l^M3(D*5t^<7)^£fti:#tihffl#tflg 

#;2 0 5 ©i&g^NjTSr, ±12#7 — 7-< A^CD^ftifStt 
2 10, 2 11, 2 1 2fca^S*TV^5. fl»J*.tf, A 

tn-K&m&GLxmi 9 (b) ft-r^gf*: 

3S«EI4, 12 2(7>»3fc«M4^a^LT^5. 

•&Jt-3WTO$ftT^-5ri»e>T*fc5 0 :©i5i:« ±12 
#882 0 l«:±ffi*5-7-f/^ro»jt*!rl±lc:ia^-fS 

I*, -hffS^Tttfi 2 0 2 ZfrLXifcM l s<*Jls2 0 3 Ic^ri* 
ftSir, w(7)?^^<^/U-2 0 3«*7- 7^/u^|cJ;o 
T, ®/t^E ! i< TW-W^fe. ^fe, W£GOyfc2 0 7 
(-#?t$ft5„ w03gjtS*36IB2 0 014. 

[0 19 3] 
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[5§W»gd*] a±4 5 WbfrftX j lc, ^iJlco^ 
*?§#»4, ±fe#^«c363tlg^{4-3g)fe«cS*? 390 
n m7!j?g4 2 0 n m-CAIB©ajBS*«*«-|Ctt^Sttft 

COmWjtSr 6 0 0 n mftg 6 7 0 n mCO^fecO^tKfi 

(4, AfflrotBflSSSrWf-Si:, l>lt±, ±!2¥^i* 

3s>fess-f-A^ e> w e» at ic 4 o x few*s% t -mt> % & \,^% 

9 0 n m73iS4 2 0 n mTfoSWT', ±f2^>gft!&}tg 
R$lhT-#5„ 

[0194] immBm<D¥mfcmitmmi*, ±e** 

ft<4, M 2 0, S:Eu ({B.L, M(4 L a , G d , Y7^P_> 
StfftSV^ft,^— o£fcf4 2^±tD7nsjf) , 0.5M 
g F 2 • 3 . 5 M g O • G e 0= : Mn, Y= 0> : Eu, 
Y (P, V) O.iEu, YVO, : Eu, T*«$tl5« 
3tfl:©W(0 5 *>» V ^-ftt^-o* /ttt 2 «±A> P, t£ 5 <£> 

[0 19 5] *^B^ W ^#^|g3t^g(4, ±|2*#^?g 
3t*-¥-fi5S*ftfi^ 3 9 0 n m73^4 2 0 n m(75fctjW)t 
Sr*-f5i:*K» r.(Z>**fr38Jle:3R^>P > «)m»3tS:5 
0 0 n m«M 5 4 0 n mCO^feW|g^S|c^g|-f §^ 
5 ZW^7t^P,ro3tl4, Affiro^jS 
30 m**ttS.1rZb. a*»lt±, ±t2^^^H^75^W 

fc, ±C*#ff38Jt*^ro383tttSli3 9 0 nmM4 

[oi96] i mmMm<D*mfc%ftmm*, ±te^* 

fri4, RMgj A 1 in Osr :Eu, Mn (ffiL. RI4S 
r , B a d»P5igf4;f-l£</vf ftriv- 1 14^(7) jc 
^) , RMg A 1 io 0,7 : Eu, Mn (fBL, R(4S 
40 r, B aA^StfixSl^-fixa*— oSfc»4j^^«7c 

. ZnS:Cu, SrAhO. :Eu, SrAh 
O. : E u, D y , ZnO:Zn, Z n 2 G e=Oi : M 
n. Z n : S i O. :Mn, QjMgS hO« : Eu, M 
n (ML, Q(4Sr, Ba, C a ^^iStftLS^-ftLA^ 
— 2 «±0>7cifc) . T'fg$tl-51&3fe{*:w{¥ro 5 

t, m&<om&myt<n*mfrmit$iW:zmzzttfx 

50 $Jfflgft4Wj6b »Jfe«ttK-c# 5„ 
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[0197] *%m<r>mft%K®m*s iM-mtm 

3 90nmM420n mCDttiW 
4 1 0 nm75M4 8 0 n mCDWfe «0 JgjfcifcR: IC^ft-TS 

*fc, ±E^ft^*§l^?gftfcfti43 9 0 nm75M 

4 2 0 n mf&Srot, ±E**ft:38*iS«S:«)«-r5 10 

[0198} i gEifc^0¥«fl&ftg&tttt. .ye** 

f£tt, An (PO, ) .C Is : Eu (EU AttSr, 
Ca, Ba, Mg, C e 7>»<biif:£;}x5V^f — 
li 2 W±t07C3^) , XMg : Al»0. :Eu (EU 
XttSr, B a ^fe8tfft5^-f *X*>— o*fclijSf^(73 
, XMg A 1 ,o O.; : E u (E U XfiS r , B 
a A»5>atfix5V^n^— o*fcl4W*«53utS) , Zn 

5 : A g , S r ,o (POO «Ch : Eu, Ca„ (P 

O.) .F, : Sb, Z>MgS i 3 On : E u (EU ZI4 20 
Sr, Ba, C a^PjjgtfnSV-ftL^— 0*fc{42W 
±<75tc^) , SrMgS i:Oi : Eu> S r 2 P 2 O7 : 
Eu, CaAliO. : Eu, Nd, T'« ^JxS&ftftW 
^T*X*>— o*fc(42W±35»ib'i5<0-e, ± 

[0199] *3BWoo^a»«:**3gBtt. ±fiS*Nf i*38 
ftHt-Tfi, 383feK*# 3 9 0 n mftM 4 2 0 n m Wttllf 30 

4 8 0 n m7!;M 5 0 0 n mOf»feOi)tSf 

SM^fiSraf, ro$ft&A>k<D3tii, AW© 

5. ±E*W»58*3R J F-ro*3tjKfttt3 9 0 nm 

7iS4 2 0 nm?fe5<OT > ±ffi¥*ft»#S!fi&«J5Jt 

2>o 40 

[0200] 1 mmMi&<D*mte%*mm*. ±.m&K 

f£(2, S r 1 A 1 14 Oa : E u , Sr.Al,, Or, : E 
u, Dy, L>« (PO.) .CI: :Eu (EU LfiB 
a, Ca. Mg^baaatSt^-f^ — 3*fcli2JW.t 
(OvclR) , S r : S ijOi • 2 S r C I : : E u , T"3g$ 
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[0 2 0 1] ^MEFlco^^frifg^giltt, ±fc¥«*ft38 
%5tSifi*> 3 90 nmM4 20n mCDfctiM 

5 7 0 nm75^6 0 0 nm©gfe©itSfil:Iit5 

i«S€r#lti-5ir, H7Wt±, iE^ftJSftHii^ib 

* fc. iffiiNlffSgJtDH^rojS jtftfitt 3 9 0 n mftM 
4 2 OnmTWCt', ±E*NH*38jte3SB£«JiJl1-5 

[0 2 0 2] 1 *JS^ffico^^fl£|g3tSEJ4, ±E*Jt 
ffcli, ZnS:Mn, ZnS:Cu, Mn, Co, 

[0 2 0 3] 1 HJfe^flgro^^JgJt^Stt, ^##3! 

r, »^ro^^^atc-e#5 0 w-iht^fli 

[0 2 0 4] _hfH^*«=363feS6H tt, 

[0 2 0 5] 1 §«^IO^Wft%ftlggl4, 

[0 2 0 6] 1 s6JSS^firo^*%^?^®tt, ±e^# 

**Jt*^i Sr±geitittt«IS-C*]it LtP5«f, 
■T5 J: 9 fc»ftt^»«*»iB«:KJai-e#5. 



1 
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[0207] i mmmovmim$Mmt, >-m&% 

®.<r>-* <7 > h »rojBElcEB-f5 £ b 5 -oco y - 

v hSIHdSjteft&jfcJSL-C, ±EU-K7i/-A»^ 
< * b -SB i , ±E*MJ*» i . ±E* 3t«c t * 
»Jb«»T*f Jhf 3 ©T\ ^ 7i» f> ©*£(& 

JCfcltSJ: 5JC»Jt»Jilc****r*#S*5J:ij b'> 10 
[0 2 0 8] 1 Jtlfc^a¥&tt%%&Btt. ¥31*38 

i'hWfca-f^^fflJttSrjlBKU $fe(d±fE=i-:r 

[0 2 0 9] 1 3lffi^ffi©¥3*ft5gft£Btt. ^jgfjs:§§ 

»3t3B-T-S:, **fctrSr^£*f±»«te£oT#Jh'*-5 30 
©T\ ±fi^fW**T-©8SIS:*jt*v*T, ±B# 

±mm id** n s*3t«:©ffl3s ^. s ©*t?9f e©« 
[0210] 1 mt^tto ^wfMsM&ttBd, 

£4K $ *VCV >3 ©T\ ±Sam3t#:©ffifflffi^'>ft(d-Ct 

[0211] 1 %jfe»tt0>^«flE3gjfc»jBn, ±Em 
[0212] 1 %mwM<n*->®mmmtt., *mim 50 
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■ UTi^o-c, iKSUfiJgJIBo J: 5 IdS^waa^©^ 

±ffi*fJtWJ|gtt» -^S|ft:^3tig^©% 

#»£SI^*&-0>38*fcf&a 5. ±15 

*ML»J8tt, ±ffi*»»3S*3lf^i:*jt*i 

5©T% ±f£«^^(d*f1-5^fr3§**^©«M^ 

KIT?**. 

[0213] 1 »»S©^#^*ggl4, *MM«8 

[0214] 1 £»««©¥j*te«>fc£ttH:, 
5t^»iS«©^JBBE^tfl:»6«Jld^$nT*J9, ± 
iB^^3fc^^fe©ailt3fc©'>^< t b-gB^K#t 

±ISSI : f^ldi5V^T^Stt-r?»ffi{d|5(tibtLT^5© 
T\ **flE3S3t3tf^A»e>©JtH:ie;,-r±f2SWtt:-CSW* 

w-r s^fe . s**^g:*tffi©^{d^:itn« «t i/ >©T-s 

385t^7l^9Tit©!Efflt*^-rs*ftt:©S^B(dfM^ 

tL5©T% fetfe>©^v^-363t©i|i#ft:jg3fe|gatT? 
#5. £<bld, ^S»#383t*^i®*«c«!:*s«ffl**t5 
©T\ ^©^Jfe«:|d^5^^38jt^©m^6<l*i«t 

[0 2 15] 1 56»^©^^^?tiSfiii, 
3t*T-l4S«©&JRE»i«l![Wfdfi!tt$iiTtJ»), ± 

{SB^±se««©i!flsi5f^udise8g$nTv>-c, ±se^«j 
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i/ > -cftavKW-r s gj ic^t ^ s co t\ ±fe-£$ft: 

[0216] l 9dBHB0^*fr%£ilKH:. 

[0 2 17] **W<0#*ft:363le!|SBl4, Sfr±(c. % 
fti&firis 3 9 0 n 2 0 n mCOa&btSrWI-a^ 

JSfM83t*^-«:»tt U «3tR**« 6 0 0 n m^M 6 7 

Sr^-rSJSl©***^, f«fiii5 0 0 nmM5 
4 0 nmCD&5^|C±%Jtf-^?r*-r-5StfecottSW 
#«r*r-*-3S& 2 v 3B3tft**S4 1 0 nm75^ 

4 8 0 nmCOj[6^1SEl;i*3tt' , -^^W-r'5WfecOtt} 
*f*S:#i-5SE3©*3tft:i:Srflt^ ±IESB 1 , S&2, 
^3C0^^7l»ibcOtt)tt7tcofecOfti^efe^-efc-5CO 30 

aWi-53tf4. flkfi, Wfeco^feco^T'fc 

A'&cofflKoWltjtete «£ oTfeSH*s3Eftf 5 r £ 

lcp£»aW$ix4jttt. AIB«)^ia«*lc:ts^r, Sift 

^^Jt^co^tt^iaTLTt, ^fr^ftg 40 
ScQ*f /g^ig T-f 5 co^T\ fefW^-ffc-f 3 - 1 d^Jt 
±E*«#»**T-©38*«fiH:3 9 0 
nmM4 2 0 n mTJjSOT, ±G^fHS*ttft& 
«rt-f S«5fD«)tRflK>. A^co^^^gljift^icpAih 

[0218] 1 28i£fl2ffiro#«f«83fe£iBtt, ±!ES& 1 
CO^^Ii, M : 0:S:Eu (ffiU MI±La, G d , 

0. 5MgF: • 3. 5MgO • CeO: :Mn, Y 
iO.:Eu, Y (P, V) O, : Eu, YVO. : Eu, 50 
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T'-3?£;h,5'&ft^C0#CD9-tb, lr*i*ftA»-oSfctt2« 

±^&<C V , ±IEsg 2 CO'i&3t(*:|i, RMgi A 1 

» 0 :7 :Eu, Mn (fS. L, RiiSr, BafrbMtfiX 

3l^TtU>» — 3£fclipET:£cD7tJf!) . RMg A I 

• On :Eu, Mn ({§. L, RliSr, B a *»6»fftL 

5^-f*lA> — 3*^(4Pf*C07C*) , ZnS:Cu, S 

r A 1 s O 4 : E u „ S r A 1 , O, : E u , D y , Z n 

0:Zn, Zn:Ge:Oi :Mn, Zn : S iO, :M 

n, Q)Mg S h O. : E u ,• Mn (ffl.U QliSr, 

B a , C a fr%mi-£ftZ>\<^-rtlfr—'l£tzlt2U±.<D7t 

«t2«±*>P,*9. ±8ESl3 6*>ie3fcfl:tt. A„> (P 

0. ) . C 1 2 : E u (ffiU AliS r , C a , B a , M 
g, CefrtbMtfn&lt^irtlfr — 3Sfc(±2«±C07E 
M) , XMg! A 1 ib Oi7 : E u (flU XI4S r , B 
aTJ^iltfjh-SVv-ffc,,^— O^fctt^COTC^) , XM 
gAUOn :Eu (ffiU XliSr, BaA>f,IlflX 
SV^-f4x*>— o*fc«ia|ir©7c3lf) . ZnS:Ag, S 
r » (PO<) iC 1: : Eu, Ca> (PO,) «F : : S 
b, ZiMg S i ; 0» : E u (ffiU Zf±S r , B a, 

C a*»e>ffltfn5U^i"nA»-o*fcli2W±«)5E*) , 
SrMgSi;0. :Eu, Sr : P : 0. : Eu, CaA 

uc :Eu, Nd, vmztiz&ytviwmvoh. 

9 0 nm75^4 2 0 n mCO o *,C0V>T tlCO^Jti&gSr^f 
*JJ;U\ #feCO^Jt^S#/r^5^<t!6ST#5^lb, d 

^Pjco^feco^fe, Jtfe, iffeco^coSfeicioT, A 
^^^Sr^co^jtflESr^a-g-^-c^i-S itlcio 
^fe, #feco&ft{c#/r^-rar t^T'#5co 

5. 

[0219] l *Jg^figw##^|g>tSfili. ±ESS 

1, ff2, ^3co^*fr(i, Hi#i0 0li%i?fc5 
t UT, ±ffiff 1 ©^JtfloJJ 5 0Sffl%«± 7 0Sj1% 
WT, ±IE8 2 7 It4%J^± 2 0 Sffi%W 

t, ±teM 3 o&ytm* 2 o ttffl%w± 3 o s.m%&T 

[0 2 2 0] 1 Hffiff^CO^^Jt^Ett, ±|E*t± 



(29) 

55 

?ti$<n*&'M&<»ltiT>-tf . 0 . 5 UJb 1 WTT'fo 3 COT*. 

[0221] .1 m&mm<o%^m^mt. ±.m*m$t 
it wco#7-7.</i^i: ±afrmftftftmw. 

14, <t. ffcO^feT-, *>0, tt%ttfi>±Z\,^m<Dft 10 

[0222] i mfemm<r>%yti&*mw.i*, -m^myt 
mm.<D m*tttero « jbMii js*±!e# 7 - 7 * a- * <D^m 

£, ±fB^l W3btffc<0383fc)fcgi:, ±|EfE 2 (Oi&ftffc 
CD|g^«tS<t, ±«E» 3 JgjfcKfti:, ±K* 

1, fg2, »3W*Jtff:©iS^tt:*i:, ±lE#tit«HigZ> 
ffifi(C*f-f 5±fES£l, 15 2, »3K>^jttt:co»aSw 
J:t^tcOp*,tO^^< 1 1 — 3^l«gnLfc(OT\ ±fB¥ 20 
*#583t3Stt^e>©3fSr, ±IE*7-7-f ^Cto 
T, ttHic*, If, Wro*fe^ott:«WiB!v^3ftff(03tic 
#5fcT*£5a^. ±IE383t**iS]ttt» &mitek'7!>m 

< Tii5W57i^oi8S=t v h«737yi^*7— m^tfX'% 

[0 2 2 3] 1 H«fi^l«ro«jt3ft^i6iEii, ±1238** 
*36HI4» i^ a *^ST*fo50-C% fetfcttriS5i&^«t 

< , aaWS^oiSja:/ by* ytoWUk&Tji'&fMifc'&tbti 

immnffimtmw] 30 

[01] Hi (a) , (b) , (c) (4, #3P/j{C:Jo 

[0 2] 02 (a) 14, tferoMfelCO^T, -£?fe 
f^^^^-i^ b/l'&Tjk-fmX-fo'0 , 12 (b) {4-gft 

[03] 03 (a) (4. #feiD*3tfe|co^T» 0 2. 
iAftS^jtflcrojgJt^^^ h/U-Sr^-r0T**>9, 03 

(b) tt-tftftrofflfi*'-*? h/P«r*r@-ca>5. 

[0 4] 04 (a) (4, »fe©jK*feto^T. *3fc 
^co^jfex^^ h/uSr^f0t?fc9, 04 (b) (41&* 40 
ffccoiblg*'^ h/u-Sr^ir0-C'fo5o 

10 5] 05 (a) 14, ^fe(0^3tfe(cov>T, 04 
ir-^Slit^^coMjfe^-:^ V^Z^-rmxh*). 0 5 

(b) (ilit^tf^HijS^^^ K^5r^-f0-Cfo.5„ 

[0 6] 06 (a) fit, WfeW^JtfeJCO^T, ttjfc 
h/^fiffo^ 06 (b) li^jt 

[0 7] 0 7 (a) (4. WfeOSJtfejCO^-C, 0 6 
i-^frSSftftcO^ft*^:? b^^^-rmXh*) , 07 
(b) liStjfcfcflWftfi*'*'}' h/^^tifibS. 50 
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[0 8] 08 (a) , (b) , (c) 14. 

[0 9] 0 9 (a) , (b) 14. *3§B^cQ?f5 2<7?il!SS 
[010] 010(a), (b) 14. fe%mv>&3<r> 

Kwriic4ott5-^*%3feisg^*i-isfffi0T*fo2>„ 

[011] 111 (a) , (b) (4, $I^©f4© 
£K5JI318lc*J It 5 *W^^gSr^-t-»fS0T'fc5o 
[012] 012(a), (b) 14, *»W<OjB5ro 

[013] *«Wro»6roHifi^jeic*iJt5#*ft:» 

[014] 014 (a) i4, imw<»%i <r>%mm 
iz&rtz*mfomytmm<?>iEm^%tzWiffimxh <o , 

014 (b) (4fflffi^P)I,fc»rE0T-#>5„ 

[015] 015 (a) (4, ^mm<D^8<D'mmmm 

015 (b) !4ffl!lB^lbafc»fE0-Cfc5. 

[016] 016 (a) (4, *%w<nm9<Dmmm 

016 (b) i4ffliJB7i^l.fcli(TB0r'fo^ o 

[017] 01 7 (a) {4, *mw<r>mi o<nnm&' 
m\zisrtz*mfcftft&w<oiEWfrbjLtzmmmx'h 

9, 017 (b) ttfilE*^*fcWrEH-C*)5. 
[018] 018 (a) 148 1 4 7 fi* 

%, ^2CO*3tfr/4Sl 3fi4%, f5 3 (D^Jtfofi* 4 0 S 
*%T-£>5«-£\ 018 (b) (4, S5 1 0>&3fcffc6S 5 6 

3fift%T*fe-5«-^, 018 (c) (4, Ulco^fr^ 

6 511%, S2«)t^!2 6li% > H 3 

[019] 019 (a) (4, it±^fli»jtStC*l-r5 
Hi, 152, 8 3 ro£jfcfc©J£g»©ttflRjJ* 0 . 5T'fc 
019 (b) (4 0. 6 6T*>5*£\ 019 

(c) f4i. ox&z>i%-&<D¥mfc%i/tmmv>m$tyt<D 

'&.&ftm*7FL£mX'hZ> 0 ■ 
[02 0] 019 (a) iCfjk\_,tz¥mfo?£ftmS.(D%; 

h/n5oi, Araojttusa 1 5 1 L 

[021] *^b^coi? 1 2 <nnmm<r>%±^7m.w. 
ZTrrtmimxihZo 

[02 2] *38eHco^^Sj^*tB^5*7-7^ 
[^wiftBJ] 

7 a ^#*^**-T- 
7 b 

7 c -N^^M^?- 
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(30) 

* * 12 lit** 
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5b. \ I34°/ P 6b 19 
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F? — 4H001 CA02 XA08 XA09 XA12 XA13 
XA14 XA15 XA16 XA17 XA20 
XA23 XA30 XA32 XA38 XA39 
XA56 XA57 XA58 XA64 YA25 
YA27 YA29 YA30 YA47 YA51 
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